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ENVIRONMENTAL IMPACT STATEMENT

ON CONTINUED OPERATION OF THE

HANFORD GENERATING PROJECT

INTRODUCTION

1.0	 ACTION SPONSOR AND PROPOSAL

The proposed action is bein g sponsored by the Washington

Public Power Supply System, a joint operating a gency and municipal

corporation of the State of Washington.

e	 The Proposal is to continue the provision of up to 5 billion

r !^	 kilowatt-hours of electrical energy per year to the Pacific Northwest

throug h the continued operation of the Washington Public Power Supply

System's Hanford Generating Project. Identifiable actions functionally

related to the proposal include the delivery of energy produced by the

Hanford Generating Project to the Pacific Northwest power grid; renewal

of the Hanford Generating Project National Pollutant Discharge Elimi-

nation System Permit; extention of existing contracts between the Supply

System and the Bonneville Power Administration for marketing of the

energy; and the extension of existing contracts between the Supply

System and the U. S. Energy Research and Development Administration for

steam. Hanford Generatin g Project operation is dependent upon the

continued operation of the New Production Reactor by the U. S. Energy

Research and Development Administration with its associated fuel cycle.

The Hanford Generating Project is located on the Hanford

Reservation in Benton County, Washington, approximately 30 miles north

of the City of Richland and adjacent to the Columbia River at river mile

380.
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2.0	 LEAD AGENCY

The Washington Public Power Supply System is the lead agency.

The responsible official is Mr. R. A. Chitwood, Manager,

Environmental Programs. Comments, information or questions on this

EIS should be addressed to Mr. R. A. Chitwood, Manager,

Environmental Programs, Washington Public Power Supply System, P. 0. Box

968, Richland, Washington	 99352, Phone (509) 946-1611.

Comments on the Draft EIS were received from the following:

Washington State
00

Parks & Recreation Commission
C-3

Highway Commission
rra

Department of Natural Resources

Department of Ecology

M. Office of Community Development

Department of Game

Seattle City Light

Department of Fisheries

Oregon State

Department of Energy

Federal Agencies

U. S. Environmental Protection Agency

U. S. Army Corps of Engineers

U. S. Energy Research and Development Administration

National Marine Fisheries Service

Regional Organization and Individuals

Sierra Club

Mr. Robert G. Walton

The comments and the Supply System's responses are given in Appendix B of

this Final EIS.
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3.0	 AUTHORS AND PRINCIPAL CONTRIBUTORS

The authors and principal contributors and the subject areas

of their contributions to this EIS are:

Mr. James B. Vetrano

Ms. Sharon L. Engstrom

Mr. G. Scott Jeane

Mr. K. R. Wise

Mr. William W. Waddel

Mr. Bruce W. Bentley

All Sections

Physical Environment

Ecosystems

Human Environment

All Sections

Alternatives, Short and Long
Term Uses

4.0	 LICENSES REQUIRED BY THE PROPOSAL
Ca
cra

The proposal requires the renewal by the Washington State Department

rrs
	 of Ecology of the National Pollutant Discharge Elimination System Waste Discharge

C	 Permit WA 002487-2, January 2, 1975. The present permit expires on June 1,

1978.

In addition, the Supply System must renew a contract with the U. S.

Energy Research and Development Administration for provision of steam to the

Hanford Generating Project.

5.0	 BACKGROUND DATA

Data and reports used in the preparation of this document are

available in the Washington Public Power Supply System's offices, 3000 George

Washington Way, Richland, Washington 99352.

6.0	 COST

Copies of this EIS may be obtained from the Washington Public

Power Supply System :.m. accordance with paragraph 2.0 above for 52.50 each.
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7.0	 DATE OF ISSUE

The draft EIS was issued on November 1.0, 1976. The final EIS

was issued on January 26, 1977 and listed in the Supply System's SEPA infor-

mation center.

8.0	 DEADLINE FOR COMMENTS

Comments on the Draft EIS received by December 30, 1976 from govern-

mental agencies and members of the public were incorporated into the Final EIS.

Additional comments on this Final EIS should be forwarded in accordance with

paragraph 2.0 above.
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CHAPTER 1

SUMMARY

1.1	 SUMMARY - THE PROPOSAL

The proposal is to continue the provision of up to 5 billion

kilowatt hours of electrical energy per year to the Pacific Northwest by

the continued operation of the Washington Public Power Supply System's

Hanford Generating Project (HGP). Identifiable actions functionally

related to the proposal include the delivery of energy produced by the

HGP to the Pacific Northwest Power Grid, renewal of the HGP NPDES (dis-

charge) Permit, and extension of contracts between the Supply System,

the Bonneville Power Administration and the Energy Research and Develop-

cr'	 ment Administration. HGP operation is dependent upon the continued
C_,

er	
operation of the New Production Reactor by the Energy Research and

rf^
Development Administration (ERDA). The objective of the proposal is to

maintain existing electrical generating resources which can continue to

provide adequate, reliable and economical electrical energy to consumers

in the Pacific Northwest.

1.2	 SUMMARY - ENVIRONMENTAL IMPACTS OF THE PROPOSAL

The primary interaction between the HGP and the environment

occurs with the once through cooling of the steam condensers. The

potential for impacts exists through impingement of drifting or weakly

swimming organisms on the intake screens, the passage of juvenile fish

and other organisms through the condenser and the exposure of fish and

other organisms to the thermal plume after the cooling water is dis-

charged into the Columbia River.

Studies conducted at the

actions between the intake and fal

intake have presently reduced this

of less than 1000 fall chinook fry

This represents less than 0.05% of

take.

HGP intake have shown past inter-

chinook fry. Modifications to the

interaction so that estimated losses

per year occur at the HGP intake.

the Chinook fry exposed to the in-

1-1



Passage through the condensers subjects drifting organisms

such as phytoplankton, zooplankton and insect larva to both thermal and

physical stress. The removal of these organisms is not considered

ecologically significant because of the relatively small fraction of

Columbia River water actually passed through the condensers. It is

estimated that less than 1% of the drifting organisms are exposed to

passage through the condensers.

Entrainment of fish in the HGP thermal discharge plume is not

reasonably expected to cause either thermal shock or death to fish

exposed to the plume. It is estimated that less than 3% of the out-

migrant fall chinook fry will be exposed to the plume. Analysis of the

time-temperature exposure experienced by these fish indicates that the

levels of exposure are below those required to detect damage to fish.

Minor ecological shifts in the community residing on the bottom of the

river in the area effected by the plume are anticipated. Operation of

HGP results in an incremental temperature increase in the Columbia River of

0.3 to 1.2 0F during the late summer.

Discharges from the HGP to the land and air are small in

volume and pose no unusual risks. No impacts on the land or air or on

terrestrial vegetation or animals are reasonably anticipated from oper-

ation of HGP.

Continued operation of ERDA's NPR will result in the pro-

duction of plutonium for national defense and research purposes and

radioactive fission products. Individual radiation doses of 0.16 mrem

per year, or about 0.2% of natural background will be received by the

hypothetical maximum individual living 5.5 miles from the NPR. Con-

tinued operation of the HGP is dependent upon the continued operation of

the NPR by the ERDA. However, the continued operation of the NPR has

utility independent of the HGP and may occur regardless of the decision

by the Supply System on HGP.

No significant impacts on the human environment from imple-

mentation of the proposal have been identified.
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1.3	 SUMMARY - ALTERNATIVES

Three alternatives to the proposed action have been iden-

tified. These are to take no action to keep the HGP operating past the

spring of 1978; to continue operation of HGP with periodic review of

need, for example through 1983; and to continue operation of the HGP

with modifications to plant facilities and/or modifications to the

operation schedules. Not all of the alternatives are reasonable when

considering the relevant economic, technical, and environmental factors.

These alternatives along with the principle environmental impacts are

summarized in Table 1.3-1.

c _iO	 Under the no action alternative HGP would shut down-in 1978
c 4

	

	
and the impacts associated with the operation of HGP (see Section 1.2

above) would cease to occur. NPR impacts may or may not continue to

occur depending on decisions by ERDA relating to the need for continued

cyr'	 operation of NPR for defense purposes. Three variations which may be

adopted to balance regional electrical loads and resources were identified. The

first variation considers the ado p tion of conservation measures b y state and

local governmental bodies which would decrease regional loads by the

amount of HGP generation. The second variation is for utilities to plan

the construction of g enerating capacity to replace the HGP. The third

variation is for utilities to purchase energy from outside the region

sufficient to replace HGP. Increased adverse impacts associated with

these variations includes (see Table 1.3-1) an increased probability of

an energy deficiency, increased generation in the Pacific Southwest

using oil fired plants, and construction of generating resources to

replace HGP. In each of the next 10 years a regional energy deficit

greater than the energy generated by HGP is projected by the West Group

Forecast (See Section 3.2.3) if critical year water flows occur. The

probability of a deficit occurring in at least one of the next ten years

exceeds 75% according to this forecast.

Operation of the HGP with periodic review continues HGP oper-

ational impacts until a future decision to cease operation is made.
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TABLE 1.3-1

SIINNARY OF ALTERNATIVES TO CONTINUED OPERATION OF IIGP

Environmental Impacts	 Environmental Impacts	 Regional
Related to IIGP 	 Related to Other Actions	 human EnvironmentAl lernat i we

1. No Actloo

a. Cobserva t i on ClonePossible increase In Pacific
Southwest energy production
using oil

Possible increase ill
Southwest energy production
using oil

Possible increase in Pacific
Southwest energy production
using oil

(lone

IIGP impacts cease

Increase probability
of deficit in near term

None, if power available

b. Replacement	 IIGP impacts cease

r C. Purchase	 IIGP impacts cease41

(lone, until operation
ceases

2. Periodic Review	 IIGP impacts continue until
shutdown Chen cease

(lone
	

$4.5 million

None
	

$1 million

None
	

$62 million

None
	

$0.5-22 million

None
	

Energy loss if not
operated

None
	

$10 million/yr

Effects on
Power Costs

Deconmissioning

Decmmrissioning and
purchase of power

Decomnissioning and
purchase of power

None until shutdown then
decommissioning and
purchase of power

3. Modifications

a. IIGP Intake Reduced impingunent None

b. IIGP Discharge Increased near field mixing (lone

c. NGP Off Stream Reduced thermal discharge None
Cooling

d. NPIt Effluents Reduced radioactive (lone
releases

e. Seasonal Limits Reduced impingunent	 Increase spill at dams
Reduced thermal discharge 	 Possible increase in Pacific

Southwest energy production
using oil

f. Annual Limits	 IIGP impacts would occur
	

Possible increase in Pacific
ug ly during low water

	
Southwest energy production

years	 using oil



Modifications could be made to the HGP intake, discharge, or

to the entire cooling system. The intake could be changed to further

reduce the possibility of impingement. Since present impingement is

estimated to effect less than 1000 fry per year, or less than 0.05% of

the chinock fry exposed to the intake, this modification is unnecessary.

The discharge could be modified to produce increased near field mixing

of the thermal effluent with the river. The present system is not

reasonably anticipated to produce sufficient thermal dose to detrimen-

tally affect aquatic species in the river. Modifications of the HGP

cooling system could be pursued to eliminate once through cooling and

utilize offstream cooling (e.g. cooling towers). This would reduce the

required intake water volume by a factor of 20 and the heat load dis-

charge to the river by a factor of 100. Because of the lack of impacts

noted above for present HGP operation, the installation of offstream

t	 cooling is not considered reasonable. However, this modification may be

required if once-through cooling is precluded by discharge limitations.

CY7

The NPR effluent treatment systems could be modified by EROA

to reduce .the level of radioactive effluents presently discharged.

While the present discharges result in ne g ligible doses to the popuia-

tion some reduction of long-lived isotopes is possible. The

practicality of these reductions is discussed in detail in ERDA-1538.

Seasonal limits could be applied to the HGP to prevent it from

operating in the spring when many of the downstream migrants are in the

vicinity of the intake or to prevent it from operating in the late

summer or early fall when river temperatures are highest. Since present

impacts are small,beneficial changes in impacts which would occur

with this action would also be small. Operating limits could be imposed upon

the HGP such that it is operated only during a critical water year when

Northwest river flows are low. Impacts on the physical environment

of this region associated with HGP's operation would then exist only

when energy were needed from the HGP to prevent a deficit in the region.

This would eliminate HGP's present role as a base-load energy resource and

benefits associated with HGP's generation in average water years would

be lost.
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1.4	 SUMMARY - MITIGATING ACTIONS

The modifications to the HGP described under the alternative

section above can be considered as mitigating measures for impacts

from the HGP. No additional reasonable mitigating measures have

been identified. The impacts associated with the present operation

of HGP are not considered significant and additional mitigating

measures would not materially change the already negligible impacts

associated with operation of HGP.

1.5	 SUMMARY - UNMITIGATED IMPACTS

° T	 No significant adverse environmental impacts have been iden-

tified with the operation of HGP. Unmitigated adverse impacts which do

occur are the estimated loss of less than 1000 fall chinook fry each

C	 year, minor alteration of the river bottom community below the dis-

cCn harge, passage of"less than to of drifting organisms through the con-

densers, and an incremental increase of 0.3 to 1.20 F in river temper-

ature during late summer.
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CHAPTER 2

DESCRIPTION Of THE PROPOSAL

2.1	 THE PROPOSED ACTION

The proposal is to continue the provision of up to 5 billion

kilowatt-hours of electrical energy per year to the Pacific Northwest

through the continued operation by the Washington Public Power Supply

System (the Supply System) of the Hanford Generating Project (HGP).

Identifiable actions functionally related to the proposal include the

delivery of energy produced by HGP to the Pacific Northwest power grid,

renewal of the HGP .National Pollutant Discharge Elimination System

(NPDES) permit, extension of existing contracts between the Supply

System and the Bonneville Power Administration (BPA) for marketin g of

Cn	 the energy, and the extension of existing contracts between the Supply

System and the U. S. Energy Research Development Administration (ERDA)
0M	

for steam. HGP operation is dependent upon the continued operation of

the New Production Reactor (NPR) by ERDA with its associated fuel cycle.

The objective of the proposal is to maintain existing electrical gen-

erating resources which can continue to provide adequate, reliable and

economical energy to consumers in the Pacific Northwest.

The provision of energy from HGP to load centers in the North-

west requires delivery of that energy to the BPA power grid through

existing transmission lines. This is accomplished via existing 500 kv

lines from HGP to the BPA Vantage substation, 22 miles to the west. BPA

transmits the power over their existing transmission network to load

centers within the Northwest. Existing contracts between the Supply

System and BPA for disposition of the energy from HGP to customers in

the Northwest will be continued. The energy from HGP is distributed

equally between the public and private utilities in the Pacific North-

west.

An existing NPDES Permit, No. WA 002487-2, must be renewed by

the Washington State Department of Ecology for the liquid discharges

associated with HGP. This permit, originally issued 'on January 2, 1975,

expires on June 1, 1978.
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The existing contract between the Supply System and ERDA must

be extended for ERDA to supply by-product steam from the NPR to HGP.

The contract provides for the conditions under which the steam will be

supplied, the cost for the steam, delivery rates, and scheduling.

Continued operation of the NPR may occur regardless of the extension of

a contract between the Supply System and ERDA.

The NPR utilizes uranium fuel to produce plutonium for na-

tional defense and research purposes. By-product heat from the NPR is

converted to steam for use by HGP. The NPR discharges small amounts of

heat and radioactive material into the environment. Processing of the

spent fuel is expected to be accom p lished on the Hanford Reservation..

2.2	 LOCATION OF THE HANFORD GENERATING PROJECT

HGP is located on ERDA's 570 square mile Hanford Reservation

in Benton County, Washington, approximately 30 miles north of the City

of Richland (Figure 2.2-1). HGP is adjacent to ERDA's NPR on the right (South)

Bank of the Columbia River at approximately River Mile 380.

The legal description of the 48.57 acre parcel which the
Supply System has leased from ERDA (formerly the A.E.C.) is as follows:

A tract of land, commencing at the Southeast corner of Section
28, Township 14 North, Range 26 East, 'Willamette Meridian
(said point being located by reference to the Washington
Coordinate System, South Zone, at Coordinates North 486,994.01,
and East 2,236,672.11 ; the nce North 72 02' 15" West 3,483.15
feet, thence North 67 11' 41" West 1,810 feet more or less to
a point on the line of ordinary high water on the right bank
of the Columbia River, which point is the TRUE POINT OF BEGIN-
NING: thence South 67° 11' 41" East 1,810 feet more or less
to a point (said point being located by reference to the
Washington Coordinate System, South Zone, at Coor inates North
488,145.71 and East 2,233,174.37) thence North 22^ 48' 19"
East a distance of 1,060 feet to a point, (said paint being
located by reference to the Washington Coordinate System,
South Zone, at Coordinates North 489,122.84 and East
2,233,585.24) thence South 67 11' 41" East 200 feet to a point,
(said point being located by reference to the Washington
Coordinate System, South Zone, at coordinates North 489,045.32
and East 2,233,769.50), thence North 22 48' 19" East a distance
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of 535 feet to a point; (said point being located by reference to
the Washington Coordinate System, South Zone, at Coordieates
North 489,538.48 and East 2,233,976.96) thence North 67 11'
41" West 1,108 feet more or less to a point on the line of
ordinary high water on the right bank of the Columbia River,
thence southwesterly along the said line of ordinary high
water to the point of beginning containing 48.57 acres more or
less.

2.3	 LICENSES AND SCHEDULE FOR THE PROJECT

The HGP has been operational for several years. No new con-

struction is associated with implementation of the proposal. Some key

dates in its development are:

-
C'n	 September 26, 1962	 - Congress authorizes AEC (now ERDA) to sell

waste heat in the form of steam from the

NPR.
r^

April 11, 1963	 - Contract No. AT(45-1)-1355, the Operating

and Construction Contract, establishes

conditions for sale of steam to WPPSS.

Contract No. AT(45-1)-1355, the Indenture

of Lease contract, provides leased land

for the HGP.

September 26, 1963	 - Groundbreaking for HGP.

April 18, 1966	 - First power produced synchronized into the

Northwest Power Pool.

August 5, 1971	 - Contract No. At(45-1)-2263 is executed to

establish pa yment of additional money

for increased availability of steam energy.

January 2, 1975	 - NPDES Permit No. WA 002487-2 issued by

Department of Ecology pursuant to the

Federal Water Pollution Control Act Amend-

ments of 1972 (PL 92-500).
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October 31, 1977	 - Contract No. AT(45-1)-2263 expires unless

extended or renewed but Contract No.

AT(45-1)-1355 remains in force.

Contract No. AT(45-1)-2263, with Supplements Nos. 1-4 expires

on October 31, 1977, but an option for an extension of operation for one

year to June 30, 1978 is available. The Supply System is now considering

a new contract for steam purchase of five years duration which would

run from July 1978 to June 1983. Options for further extension are

possible.

As has been the case in the past, five private utilities

(Washington Water Power, Puget Sound Power and Light, Pacific Power and

Light, Portland General Electric and Montana Power) would receive equal

C77
shares of 50 percent of the power produced. The public utilities have

rights to the remaining 50 percent of the power. The public utilities

would in turn transfer their rights to this power through 1983 to BPA.

BPA would use this 50 percent, melded with all other sources, to meet

its firm loads.

At the present time HGP is operating under NPDES Permit, No.

WA 002487-2 which expires June 30, 1978. An application for a renewed

permit will be filed with the Washington State Department of Ecology at

least 180 days prior to the date of expiration of the present permit.

The NPR is presently operating under NPDES Permit No. WA-000374-3 which

expires on June 1, 1981.

2.4	 HANFORD GENERATING PROJECT DESCRIPTION

2.4.1	 General Description

The major existing structural features of the HGP are a river-

bank intake structure, a mid-stream discharge line, steam condensers,

twin steam turbines and generators, and a switchyard.. An artist's

rendering of HGP and NPR is shown in Figure 2.4-1.
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Steam for the turbine generators is generated in the adjacent

NPR and piped to the HGP. Steam condensate is cycled back to the NPR.

The HGP intake and discharge systems are principally for the supply and

discharge of condenser cooling water.

2.4.2	 HGP Heat Dissipation System

The major physical feature of the HGP with a potential for

operational impact on the environment is the heat dissipation system.

This system, 
(2-1) 

shown in Figure 2.4-2, consists of an intake pump-

house, condensers and discharge line. The HGP operating parameters (and

similar characteristics of NPR) are listed in Table 2.4-1.
,.,i

CD
=r-

TABLE 2.4-1
-

HGP/NPR OPERATING PARAMETERS

HGP NPR
Item	 Operating Parameters	 Operating Parameters*

Megawatts Thermal - 4000

Megawatts Electrical 860

Heat load to river 2680 460

Cooling water flow** 564,000 gpm (4 pumps) 290,000 gpm normal

423,000 gpm (3 pumps) (390,000 gpm maximum)

Intake screen velocity 0.8 -	 1.25 ft./sec. 0.8-1.25	 ft./sec.

Discharge water Temp. 35OF above ambient 83OF maximum
river (4 pumps)

430F above ambient
river (3 pumps)

Intake Structure

Figure 2.4-3 shows the intake structure which is 95 feet high, 109

feet wide and 108 feet back to front. Four pumps, rated at 141,000

gpm each, pump the river water to the Turbine Generator Building and

*Assumes operation of HGP
**See discussion under "Intake Structure" relating to 3 and 4 pump operation

0
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the main condensers. The large pump size precluded the use of con-

ventional one screen - one pump type of pump chamber. Therefore, the

three screen - two pump scheme was adopted.

During operation of the HGP one of two modes of pumping is

used. During those months of the year when the river temperatures are

warmer all four intake pumps are used and 564,000 gpm of cooling water

is pumped through the condensers. During those months of the year when

the river temperatures are colder only three intake pumps are used and

423,000 gpm of cooling water is pumped through the condensers. The

nominal river temperature used to determine whether three or four pumps

will be operated is 450F but varies depending on the actual HGP con-

denser back pressures being measured at the time.

The intake facilities, originally designed to meet the criteria

established by the Bureau of Commercial Fisheries, The Washington State

Departments of Fish, Game, and Pollution Control Commission and The U.S.

Bureau of Sports Fish and Wildlife, included conventional trash racks,

traveling screens, stop logs for individually isolating screen

bays and pump bays, and high pressure horizontal screen wash nozzles.

Debris can be washed from the screens and returned to the river along

with the wash water through a common trash trough. Trash racks are 5

inch by 1/2 inch bars, 3-3/4 inches on center. The traveling screen

mesh was originally 1/4 inch. The net screen velocity was limited to 1

foot-per-second to protect fish. This resulted in a somewhat oversized

screen bay. In addition, three openings were provided in each wall of

the intake as fish escape ports. These ports can be seen in Figure 2.4-

3. The theory was that any fish inside the trash racks will be able to

swim through the normally open ports, parallel to the screens, and out

through the downstream walls. Each escape port is 2 feet wide by 5 feet

high with gates to permit blocking the port for screen dewatering during

maintenance.

Intake Modifications

Over the period 1973 to 1975 a series of modifications were

made at the HGP intake structure in order to minimize the impact on the

fish in the Columbia River.

2-10



Revision 1 (1973)

A number of juvenile chinook salmon were observed behind the HGP

traveling screens in the Spring of 1973.(2-2)

One factor that appeared to increase the congestion of ju-

venile salmonids in front of the intake was a recirculating eddy caused

by berms that extended some distance into the river both upstream and

downstream of the intake (Figure 2.4-4). This eddy apparently increased

the potential for multiple exposure of fry to impingement and screen

passage. To mitigate the impact of the intake on outmigrating salmon,

the Washington State Department of Fisheries requested that the intake

forebay be modified by removing the berms before the 1973 spawniflg

season. Berm removal was completed in September 1973 and diminished the

eddy in front of the intake. It was not possible to completely remove

the apparent downstream berm since much of this was natural riverbed and

consisted of extremely hard materials which could not be removed by

normal excavation procedures.

During this same season, the fish escape ports were perma-

nently closed since the velocities during low flow precluded escape and

induced eddy currents.

Revision 2 (1973)

Fish were passing through the traveling screens due to the

1/4-inch size of the screen openings. (2-2) As originally designed, and

approved, the screens were only partially effective in excluding fish.

Therefore, to reduce passage the Washington State Department of Fish-

eries requested that the size of the screen openings be reduced to 1/8-

inch before the 1974 out migration. In February 1974, WPPSS began

changing the traveling screen mesh from 1/4 to 1/8 inch openings. One

half of the traveling screens were changed, while one half were left

1/4-inch mesh. This action afforded the opportunity for direct com-

parison of impingement and passage of fish with the two different trav-

elling screen openings.
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Revision 3 (1974)

The appearance of fish behind the 1/8-inch traveling screens through-

out the 1974 out migration and the sizes of fish sampled indicated that fish

were passing through the screens by some other means. (2-2) It appeared that

this passage was a result of gaps between screen frames and between the edge

of the screens and the concrete walls of the intake structure. The gaps

between the screen frames were sealed with bitumastic paste. The gaps between

the edges of the screens and the concrete walls were sealed with foam. These

changes essentially eliminated passage during the 1975 out migration but

increased impingement. (2-3)
00
::r- .
ca	

Studies were conducted to determine if impingement could be reduced
rte:

by withdrawing water into the intake from along the bottom of the forebay.

.w	 Gates were lowered in front of the traveling screens to force water withdrawal
e°ri
C'	 from the bottom of the forebay. No significant improvement in impingement was

noted. (2-3)

Revision 4 (197

Prior to the 1976 salmon out migration two changes were made to the

intake structure to decrease the impact of impingement on outmigrants (2-4)

These changes were designed to increase the survival of outmigrants which may

become impinged. Buckets were added to the bottom of each section of traveling

screen.	 These buckets lift impinged fish up to . the level of the trash trough

where a newly installed low pressure screen wash remove the fish from the

bucket to the trash trough and return them to the river (See Figure 2.4-5).

Curing the migration season the screens rotate continuously. Survival rates

of 95% are being experienced with this system. (2-4)

Operating Procedures

Chlorination capability was initially installed in the intake structure.

However, because of the water quality in the river,fouling of the condenser

tubing has not occurred and this system has never been utilized.
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During the winter and early spring only three of the four

pumps are required. Studies conducted in 1975 showed that operating two

pumps on the downstream side of the intake and one pump on the upstream

side significantly reduced the number of fish impinged. This oper-

ational mode is now used at HGP when three pumps are operating during

the spring migration period.

Traveling screen rotation and washing is done on a continuous

basis during the spring when salmon fry are in the river. This mini-

mizes the length of time an impinged fry may be held next to the intake

screen.

Outfall Configuration and location

Cooling water is transported from the Turbine Generator

Building to a seal well located adjacent to the Columbia River. (2-1)

The cooling water is then transported through an 11-foot diameter out-

fall line which extends 1,036-foot diagonally into the Columbia River,

where the water is discharged through four vertically oriented ports 50

feet apart (See Figure 2.4-6). With four pumps operating, the total

time of travel from the intake structure to the end of the outfall line

is about 3.5 minutes. The outlet velocity through the end port is on

the order of 7-10 feet per second.

The 11-foot diameter outfall line is buried below the river

bed, covered with backfill and protected by riprap. Each discharge port

is constructed in a manner as shown on Figure 2.4-7. Each port dis-

charges water horizontally downstream parallel with the prevailing flow

of the Columbia River. The top of the highest port is at an elevation

of 363 feet. The remaining three outlets are at an elevation of 359 feet,

which is 18 feet below the low water elevation of the Columbia

River.

2.4.3	 Other HGP Systems

A number of operations at HGP result in the discharge of small

volumes of liquid effluents. Sanitary water is discharged to a tile

field. Process water used for flushing and washing is discharged to
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floor sumps. Demineralized water is collected from various sources in

pit sumps. The process and demineralized water, along with roof drains

and demineralizer backwash water are all routed to a settling basin.

The effluent from the settling basin is diluted by about a factor of

1000 by mixing it with the main circulating cooling water in the dis-

charge line. It is then discharged into the center of the river. The

physical and chemical characteristics of the discharge for both the

cooling water and the low volume waste sources are shown in Table 2.1-2.

Gaseous effluents are discharged from an emergency diesel

generator, an emergency diesel fire pump, and a fuel oil fired auxiliary

boiler. These systems are only used intermittently. Consumption of

221 	 petroleum fuels is on the order of 8,000 gallons of motor fuel and 4000 gal-

C73	 lons of fuel oil annually.

Oil Spill_Pre_ventent ion Control and Coun termeasure

c rz
cr,

Sources of oil at the HGP can be classified into three groups

according to the potential for spill and entry into the Columbia River

(see Table 2.4-3). The first group has "zero potential" for spill into

the river. These facilities cannot spill oil into the river because of

their location far from the river, the relatively small volumes of oil

present, and the lack of any direct pathway to the river.

The second group is in-plant sources. Oil spilled from in-

plant sources would generally drain to floor sumps. These floor sumps

are automatically pumped when the level in the sump reaches a certain

height. The outflow from the sumps goes to a settling basin which

drains directly to the river. It is possible to intercept any in-plant

oil spill in one of two places, either in the sump, by shutting off the

sump pump, or in the settling basin by closing the discharge to the

river. All areas of the plant containing these potential oil spill

sources are manned on a twenty-four hour basis. Many of these sources

are periodically checked for oil levels. Additionally the equipment

oil levels are automatically monitored, with alarms provided

should oil levels drop below normal values. Should an oil leak be
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Total Dissolved Gas

(o of Saturation)

Total Coliform (medium values)

(organisms/100 ml)

TABLE 2.4-2

Summary of HGP Discharge Characteristics(1)

Item
	

NPDES Permit Value

Dissolved Oxygen (mg/1)

PH

Turbidity (JTU)

Temperature (oF)

Toxic or Deleterious Materials

Exceeds 8.0 at all times (2)

Between 6.0 - 9.0

Less than 5 Above Ambient River (2)

Less than Ambient + 35 0 F (June - Sept)

Less than Ambient + 43 OF (October - May)

Less than 110(2)

Maximum 240(2)

See Section 4.3.3

Aesthetic Values
	

See Section 4.3.3

Total Suspended Solids (lbs/day)
	

535

Oil and Grease (lbs/day)
	

107

Iron (lbs/day)
	

0.8

(1) From HGP NPDES Permit

(2) At 3,000 fee below discharge
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TABLE 2.4-3

A

SOURCES OF OIL AT THE HANFORD GENERATING PROJECT

Ca pacity , Gallons

Device	 Number	 Each	 Total

a.	 Zero Sp ill Potential Sources

Main Transformers 7 10,930 76,510
Auxiliary Transformers 2 2,775 51510
Startup Transformers 1 2,758 2,758
Diesel Oil Storage Tank 1 20,000 20,000
Gasoline Fuel Storage 1 1,200 1,200
Lube Oil	 Storage Room 1 330 330

m
	

b.	 In-Plant Spill Potential_ Sources

Condensate Pump Motors 6 26 156
Feedwater Pumps 6 15 90
Service Air Compresser 1 6 6
Inst. Air Compressors 4 3 12
Elevators 2 565 1,130
Diesel	 Generator Crankcase - motor oil 1 70 70
Day Tank (No.	 2 Diesel) 1 520 520
Turbine Oil	 Reservoir 2 6,450 12,900
Oil	 Supply and Return Lines 2 2,200 4,400
Turbine Lube Oil	 Storage 1 14,000 14,000
Seal	 Oil	 Systems 2 200 400
Bowser Oil	 Purifiers 2 800 1 1 600

C.	 Intake Structure S p ill Potential Sources

Circ.	 'dater Pump Motors 4 28 112
Fire Pumps 2 1 2
Diesel	 Fire Pump Crankcase 1 13 13
Diesel	 Fire Pump Day Tank (No.	 2 Diesel) 1 270 270

2-20



detected, standard operating procedures are implemented to stop all sump

pumping, isolate the oil and clean up the spill.	 As additional protection an oil

skimmer has been installed on the settling pond.

The third group is oil located at the intake structure.

Curbing has been constructed around the intake pump motors and diesel

fuel tank and a pre-set level indicator has been installed on the diesel

fuel pump.

2.5	 THE NEW PRODUCTION REACTOR (NPR)

Operation of HGP as a base load energy resource is dependent

upon receiving steam from the ERDA NPR. To that extent operat" on of

e	 HGP is dependent upon continued NPR operation. However, the operationF

of NPR has utility for production of plutonium independent of HGP's'

operation and may be operated by ERDA for plutonium production regard-

On	 less of whether HGP operates or not. For the readers information a

description of the NPR is provided here as an other issue which does not

pertain to any element of the environment listed in Table 3.0-1, but

which is relevant to the proposal.

The NPR is a graphite moderated reactor with concrete shield-

ing. Fuel elements are metallic uranium with a zirconium alloy cladding.

The fuel is cooled by a recirculating primary coolant system which pumps

high purity water through the process tubes where the coolant picks up

heat generated by the fission process in the fuel elements. This heat

is transported to the steam generators located in an adjacent building.

Steam produced in the steam generators is used to drive the primary

coolant pumps, to produce electricity for in-plant usage, and to supply

steam to the HGP.

2.5.1	 Heat Dissipation System

The NPR operates at a nominal rating of 4,000 MW thermal power

(See Table 2.4-1). The majority of the by-product heat produced is

transported to HGP for use in the production of electricity. The re-

maining heat is utilized in the operation of NPR and is eventually trans-

ferred to a circulating raw water system for discharge to the Columbia

2 21



River. This system has a nominal intake flow rate of 315,000 opm.

Water is drawn from the river through a shoreline intake system, cir-

culated through various condensers and heat exchangers and discharged

back to the river through a mid-river discharge port and a shoreline

flume.

Intake System

River water at the NPR intake flows through trash bars and

traveling screens into four pump suction wells. The water is then pumped

to the NPR by four pumps with ratings of 105,000 gpm each. The puma wells

are connected by flood gates normally left in the open position. Only 3

pumps are required during normal plant operation. The maximum-water

velocity through the traveling screen during low water is approximately
C;
rx

1.25 foot per second. The screen is 1/8 inch mesh. During screen oper-

ation, trash is washed from the screens by water jets to a trough from

which the trash is removed and disposed of on land.

c*^

Discharge System

The circulating raw water for NPR is discharged to the river

at two points: (1) a 102 inch line and a single port similar to that

shown in Figure 2.4-7 located mid-river, and (2) a shoreline flume.

2.5.2	 Other NPR Systems

Other nonradioactive liquid effluents are released from NPR

via the main 102" line, the shoreline flume, several minor overflow

lines and the sanitary tile field. Radioactive liquid effluents are

released via the riverbank springs and the 102" line. Nonradioactive

gaseous effluents are released from the oil-fired boilers. Radioactive

gaseous effluents from the reactor ventilation systems are released via

the main reactor ventilation stack and several smaller vents at the

steam generator building. Radioactive and nonradioactive effluents from

NPR are described in detail in EROA-1538.(2-5)

2-22
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2.5.3	 Fuel Cycle

Fuel for the NPR is manufactured in the ERDA fuel fabrication

facilities run by United Nuclear Incorporated in the 300 area. The 300

area of the Hanford Reservation is located about 1 mile north of the

Richland city limits on the bank of the Columbia River. This area is

described in more detail in the Final Environmental Statement, Waste

Management Operations, ERDA-1538. 2-5) Spent fuel which is removed from

the NPR is currently placed in storage. Current plans are to begin

processing spent fuel by 1979.

2.6	 LAND USE PLANS AND ZONING REGULATIONS

-

	

	 The zoning status and land uses within a 25 mile radius of the

Site includes residential and suburban, corporate city, agricultural,

d	 industrial and commercial, scenic and recreational, unclassified, and

general use land areas. The region within 25 miles of the Site includes

areas of Benton, Franklin, Adams, Grant, Kittitas, and Yakima Counties.

HGP is in proximity only to Benton and Grant Counties.

Although the Hanford Reservation is a Federal reservation,

county and state laws do apply to the Project area.

2.6.1	 Zonino Status

The land zoning status of areas surrounding the HGP are shown

in Figure 2.6-1.

Benton County

The Project is located on the U. S. ERDA Hanford Reservation

within Benton County. The land area of the Hanford Reservation within

Benton County is zoned as "Unclassified District" by the Benton County

Planning Commission and there are no county or municipal land use re-

strictions on that portion of the Reservation located within Benton

County that conflict with the land use as proposed herein.
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Grant County

The land area in Grant County immediately surrounding the Hanford

Reservation is zoned agricultural. Continued operation of the HGP will have

'no effect upon the zoning status of that land.

2.6.2	 Land Uses

Land uses within the Hanford Reservation are shown in Figure 2.6-2.

The only present use of the Reservation near the HGP is for oper-

ation of the NPR and HGP. Continued operation of HGP on the Hanford Reser-

vation is consistent with ERDA activities for the Reservation. Neither Benton

nor Grant County has classified that portion of the Hanford Reservation located

within its county. However, the proposal is not inconsistent with comprehensive

plans or zoning ordinances. The land use plans for surrounding areas in Grant

County are for continued agricultural use.
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CHAPTER 3

DESCRIPTION OF THE EXISTING ENVIRONMENT

In developing the material for this EIS, the Supply System has

not identified any environmental impacts associated with the continued

operation of HGP which could be considered "significant" within the

meaning of-the Washington State Environmental Policy Act (SEPA). This

EIS was prepared to bring together environmental information on the HGP

for the benefit of the Supply System, its Board of Directors and Exec-

utive Committee, regulatory agencies' officials, and the interested

public.

Table 3.0-1 lists the elements of the environment which,

according to SEPA Guidelines, must be considered in developing environ-

mental documents. Since no elements of the environment are signif-

icantly affected, all of the elements of the environment listed in Table

3.0-1 should be marked "Not Applicable". This format has been used to

assist the reader in identifying the sections in the document where each

of the areas are discussed.

Numerous studies have been conducted and reports prepared

documenting the physical, ecological, and human environmental aspects of

the Hanford Reservation, the adjacent Columbia River and the adjoining

communities. The impacts on the area from the operation of the now

closed down government plutonium production reactors at Hanford and from

the presently operating NPR and HGP have also been analyzed previously.

Much of the available material directly related to HGP was first devel-

oped in 1972 and 1973 when the Supply System was considering constructing

a commercial nuclear reactor to replace the NPR as a source of steam for

the HGP turbines. Studies and analyses were developed for this new

project, called "WPPSS Nuclear Project No.1" or WNP-1, and documented in

numerous reports. Two of the most comprehensive reports developed by

the Supply System were the "Application for State Site Certification for

WNP-1" filed with the Washington State Thermal Power Plant Site Eval-

uation Council (now the Energy Facility Site Evaluation Council) in 1973
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TABLE 3.0-1

LIST OF ELEMENTS OF THE ENVIRONMENT

EXTRACTED FROM WAC 197-10-444

Element
	

Section Number

I.
	 ELEMENTS OF THE PHYSICAL ENVIRONMENT

A.	 Earth

1. Geology	 3.1.1
2. Soils	 3.1.1

3. Topography	 3.1.1

cr-Z
	

4.	 Unique Physical Features 	 3.1.1

5. Erosion	 ---
6. Accretion/avulsion 	 ---

c^a
B.	 Air

C+17
	

1. Air Quality
	

3.1.3, 4.1.2
cy^
	

2.	 Odor
	

3.1.3
3.	 Climate
	

3.1.3

C.	 dater

1. Surface water movement 3.1.2, 4.1.1
2. Runoff/absorption 3.1.2
3. Floods 3.1.2
4. Surface Water Quantity 3.1.2, 4.1.1
5. Surface Water Quality 3.1.2, 4.1.1
6. Ground Water Movement 3.1.2
7. Ground Water Quantity 3.1.2
8. Ground 'dater Quality 3.1.2, 4.1.3
9. Public Water Supplies 3.1.2, 4.1.1

D.	 Flora

1. Numbers or Diversity of Species
2. Unique Species
3. Barriers and/or Corridors
4. Agricultural Crops

E.	 Fauna

1. Numbers of Diversity of Species
2. Unique Species
3. Barriers and/or Corridors
4. Fish or Wildlife Habitat

F.	 Noise

3.1.4, 3.1.5, 4.2, 4.3
3.1.4, 3.1.5, 4.2, 4.3
3.1.4, 3.1.5
3.1.1

3.1.4, 3.1.5, 4.2, 4.3
3.1.4, 3.1.5, 4.2, 4.3
3.1.4, 3.1.5, 4.2, 4.3.2
3.4.1, 3.1.5, 4.2, 4.3
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TABLE 3.0-1 (Cont'd)

r, --- --	 Section Number

G. Light and Glare ---

H. Land Use 3.1.1

I. Natural Resources

1.	 Rate of Use 5.2

2.	 Nonrenewable Resources 5.2

J. Risk of Explosion of Hazardous Emissions 4.5

II. ELEMENTS OF THE HUMAN ENVIRONMENT

A. Population 3.1.6, 3.1.7

B. Housing 3.1.6, 3.1.7

C. Transportation/circulation

1.	 Vehicular Transportation Generated 3.1.7

2.	 Parking Facilities ---
3.	 Transportation System ---
4.	 Movement/circulation of People or Goods ---

5.	 Waterborne, Rail,	 and Air Traffic ---

6.	 Traffic Hazards ---

D. Public Services

1.	 Fire 3.1.7, 4.4.2, 8.1

2.	 Police 3.1.7, 4.4.2, 8.1

3.	 Schools 3.1.7, 4.4.2, 8.1
4.	 Parks or Other Recreational Facilities ---

5.	 Maintenance ---
6.	 Other Governmental Services 3.1.7, 4.4.2, 8.1

E. Energy

1.	 Amount Required 3.2.3

2.	 Source/availability 3.2.3

F. Utilities

1.	 Energy ---
2.	 Communications ---
3.	 Water 3.1.7, 4.4.2, 8.1

4.	 Sewer 3.1.7, 4.4.2, 8.1

5.	 Storm Water ---
6.	 Solid Waste 3.1.7, 4.4.2, 8.1
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TABLE 3.0-1 (Cont'd)

Element

G. Human Health (including mental health)

H. Aesthetics

I. Recreation

J. Archaeological/historical

III. OTHER - Additional population characteristics

Section Number

3.2.2

3.2.1, 3.2.2
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and the "Environmental Report for WNP-1," filed with the Atomic Energy

Commission (now the Nuclear Regulatory Commission) in 1973. Copies of

these reports are available from the Supply System for the cost of

reproduction. In 1974 the Supply System decided to move the WNP-1

project to another location on the Hanford Reservation and continue to

obtain steam for the HGP from the NPR.

3.1	 PHYSICAL ENVIRONMENT

3.1.1	 Land

The HGP site is located in the Pasco basin which lies within

Ca	 the Columbia plateau physiographic province of south-central Wafhington.
d

The Pasco basin is a structural depression bordered on the north by the
CD

Saddle Mountains, on the south by the Rattlesnake Hills, and on the west

by the easterly end of Umtanum and Yakima Ridges. There is no well-

defined surface feature bordering the Pasco basin on the east.

The oldest rocks exposed in the Pasco basin are volcanic

flows. Most of the basalt flows range from 50 to 200 feet thick and the

beds of sand, silt or clay range from 5 to 130 feet thick. Overlying

the basalt is the Ringold Formation. This formation consists primarily

of apparently lake-deposited clay, silt and fine-grained sand.

Glacio-fluvial sediments called the "Pasco Gravels" lie on an

eroded surface of the basalt flows and interbeds and the Ringold For-

mation. In places, fine-grained sand and silt occur within the glacio-

fluvial sediments and are termed the "Touchet Beds". Radiocarbon dates

from ash beds in the uppermost part of the glacio-fluvial sediments

indicate ages of 6,000 to 12,000 years.

The HGP is located in a

topography. This is an extremely

ments. Knobs are long steep moue

depressions between these drifts.

debris of glaciers or other forms

description of the geology of the

region described as Knob and Kettle

stony area of glacio-fluvial sedi-

is of glacial drift. The Kettles are

These formations resulted from the

of glacial ice. A more detailed

site is given in Reference 3-1.
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3.1.2	 Water

Surface Waters

The Columbia River is the major source of water in the vicin-

ity of HGP. The River flows south and west out of Canada and across

eastern Washington.	 The major tributaries in the United States above

the HGP site are the Spokane River, the Pend Oreille River, and the

Wenatchee River. Immediately below the HGP site are the Yakima and

Snake Rivers. Numerous hydroelectric dams have been constructed on the

Columbia River. Seven of these dams are located in the United States

	

r.J	 upstream from HGP and four are downstream. Additional dams for-the

	

t
	 development of flood control and hydroelectric power production are

 located in Canada. The addition of the new Canadian dams has increased

the water storage capacity in the upper Columbia River Basin to well

over 35 million acre feet.

The flows in the Columbia River in the vicinity of HGP are

highly regulated by the Priest Rapids Dam just upstream of the Project.

Electric power is produced by the Grant County Public Utility District

at this dam. The minimum flow at the dam is administratively set at

36,000 cfs by the Federal Power Commission License. Flows during the

summer, fall and winter may vary each day from this low of 36,000 cfs to

as much as 250,000 cfs. During the spring runoff, hich flows from

250,000 cfs to 450,000 cfs are usually recorded. The annual average

flow at the site is about 120,000 cfs whereas during low flow periods,

flows may average around 60,000 cfs for one month. Average flows at

Priest Rapids, based on 14 years of data, are shown in Fi gure 3.1-1.

The lowest flows experienced since the completion of Grand

Coulee Dam an the Columbia River has been 32,000 cfs in 1943. This flow

was due to activities related to the filling of Lake Roosevelt, the

backwater of Grand Coulee Dam.

Temperature measurements of the water flowing in the Columbia

River have been recorded both above and below the site for many years.

Figure 3.1-1 summarizes temperature measurements on the Columbia River

at Priest Rapids for eight years of record.
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The river stage at the HGP.site, as a function of flow rate is

given in Figure 3.1-2. Flow distributions and bottom contours are shown

in Figures 3.1-3 & -4. Because of the local conditions, the river in

the vicinity of HGP is vertically well mixed and shows a uniform ver-

tical distribution of properties such as temperature and chemical con-

stituents.

Table 3.1-1 lists chemical measurements taken 11 miles down-

stream from HGP. Additional water quality measurements for the Columbia

River have been made directly above the Hanford Reservation for the

water year 1972 by the U. S. Geological Survey and the Washington State

CTI	 Department of Ecology.(3-2)
	

U

The water quality of the Columbia River is quite good.(3-3)

In the vicinity of the HGP, the dissolved solids have ranged between 73-

120 mg/1, and the hardness between 65-85 mg11. Dissolved oxygen con-

centrations are routinely near saturation levels. Occasionally seasonal

dips occur, but they do not constitute any significant impairment of the

water quality. Oxygen levels average around 11.0 mg/1 and range from

about 8 to 13 mg/1. Coliform organisms average 30/100 ml in the reach

below Priest Rapids Dam and range from 4 to 75/100 ml. Turbidity in the

river is very low, generally measuring less than 5 Jackson Turbidity

Units (JTU). The pH is normally sli g htly alkaline at 8-8.5 pH units.

Additional detail on the Columbia River is given in references

3-1 and 3-4.

Ground Waters

The unconfined aquifer in the portion of the Hanford Reserva-

tion near HGP is bounded by the Columbia River on the north and east.

On the south and west the Gable Buttes and Gable Mountain basalt anti-

clines impede groundwater flow. The aquifer bottom is at an elevation

of 335-350 feet MSL beneath the HGP g iving a saturated aquifer thickness

of from 35-65 feet in this area.

The unconfined aquifer is hydraulically connected to the

Columbia River and seasonal variations in the groundwater table are

3-3
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Flows in the Vicinity of HGP
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90 3042.0433

TA81.L 3.1-1

CHEMICAL CHARACTERISTICS OF
COLUMBIA RIVER WATER 1970

Results in parts/million

Diss

W

N

Date MB Fe Cu Ca y04 F04 CI

1/6 6.0 0.03 0.002 20. 15. 0.00 0.33

1/20 4.0 0.01 0.004 22. 15. 0.05 0.36
2/3 5.0 0.01 0.002 21. 13. 0.06 0.33
2/17 5.0 0.01 0.004 22. 19. 0.01 0.33
3/3 5.4 0.02 0.003 22. V. 0.04 0.26
3/17 6.2 0.03 0.004 19. 17. 0.02 0.50
3/31 6.2 0.07 0.005 20. 17. 0.02 0.39

4/14 4.4 0.22 0.002 24. 20. 0.05 0.60

4/28 6.3 0.12 0.005 22. 24. 0.02 0.56
5/12 5.5 0.02 0.02 25. 23. 0.005 0.40
6/16 4.6 0.00 0.01 22. 13. 0.04 0.29
7/21 4.2 0.09 0.007 23. 15. 0.02 0.16
8/4 3.9 0.02 0.007 25. 17. 0.02 0.46
8/18 4.0 0.03 0.004 24. 13. 0.02 0.26

9/8 4.8 0.03 0.005 23. 15. 0.08 0.43

9/22 5.3 0.02 0.002 17. 13. 0.03 0.26
10/6 4.0 0.03 0.003 21. 20. 0.02 0.66
10/20 5.4 0.02 0.006 16. 12. 0.01 0.32

11/3 5.3 0.01 0.001 19. 18. 0.11 0.49

11/16 4.9 0.02 0.003 20. 15. 0.11 0.58

12/1 3.8 0.01 0.002 20. 16. 0.01 0.46

12/15 6.6 0.01 0.000 18. 16. 0.11 0.53

0 2 Phth MO Hard-
Alk Alk ness Solids

NA 2.0 68. 74. 93.

7.8 2.0 71. 73. 84.
12. 2.0 69. 72. 100
U. 2.0 68. 75. 100
8.3 1.0 65. 76. 96.

13. 1.0 65. 73. 81.
12. 2.0 69. 76. 81.
12. 1.0 66. 77. 100
12. 1.0 70. 82. 120
12. 2.0 72. 85. 100
11. 2.0 56. 68. 74.
9.6 1.0 6 1 . 76. 75.
9.6 1:0 70. 78. 86.
8.9 1.0 70. 77. 110
9.0 3.0 70. 77. 73.
9.4 2.0 63. 65. 87.
8.2 2.0 66. 70. 99.

11. 0.0 92. 66. 80.
NA 2.0 70. 68. 80.

9.8 6.0 69. 70. 86.

NA 2.0 ^6. 65. 92.
NA 2.0 76. 73. 97.

Annual	 5.0	 0.04 0.006	 22.	 16.	 0.04	 0.40	 10.	 1.8	 68.	 74.	 90.
Average

NA Indicates there was no analysis made. Analysis was made from single grab samples.



evident. Other variations in the water table are caused by disposal of

water to the ground from ERDA facilities including the NPR.

Figure 3.1-5 shows the groundwater contours near HGP. A

number of wells adjacent to the project have been monitored and the

hydrographs for these wells are given in Reference 3-1.

The groundwater quality in this area has been monitored reg-

ularly. Nonradioactive chemical species identified include nitrate ion

and chromium ion. Present nitrate ion concentrations vary from 3-6 ppm

near HGP to 25-50 ppm 2 miles east of HGP. The recommended drinking

water limit for nitrate is 45 ppm. No chromium ion as Cr +6 concen-

CM 	 above the detection limit of 3ppb have been measured iJ3 the
I,7

"r°= 	 vicinity of HGP in recent years. The most recent temperature measure-
1

ments were in 1974. At that time the groundwater temperature varied

from 15 to greater than 21°C depending on location.

3.1.3	 Air

Meteorology data has been collected at two sites in the vi-

cinity of HGP. A station was operated at the NPR site for a period of

one year during 1970 where measurements of temperature and wind speed

and direction were made. The station consists of a 300 foot tower with

measurements being taken at the surface, 50, 200 and 300 feet. The

other station is the Hanford Meteorology Station (HMS) located approx-

imately 7.4 miles south of the proposed plant site and about 300 feet

higher in elevation. Records at this station have been collected for a

period of over twenty years.(3-5)

General Climatology of the Hanford Area

Hanford is in the rain shadow of the Cascade Mountains and

receives precipitation on the avera ge of only 6.25 inches annually.

Precipitation during the 3 months November though January contributes 42

percent of this total, while the 3 months July though September con-

tribute only 10 percent. There are only two occurrences per year of 24-

hour amounts of 0.50 inch or more, while occurrences of 24-hour amounts

of 1.00 inch or more number only four in the 25 years of record (1946-

1970).

3-13



Lrr

L®^

a-+ z

G a'7
cyn

OBafffte

HANFORD RESERVATION
WATER TABLE MAP
JANUARY 1979

BASALT OUTCROP ABOVE WATER TABLE

-- WATER TABLE CONTOURS IN FET ABOVE
MEAN SEA LEVEL

• WE LL

IIDI	 DISPOSAL POND WITH WATER SURFACE
ELEVATION (FT- Su

40 NATURAL POND

D	 z	 3	 1	 s

MLLES	
YAKVM RIVER

	

SCALE. L• IMODD	 "'N

HANFORD GENERATING PROJECT
Environmental Impact Statement

Figure 3.1-5
Hanford Ground 'dater
Contours, January 1975

RIVER

	

HGP
	

n3C^^Bw^.	 Y.	
TRUE NORTH/

MAGNETIC NORTH

is ^	
C

E BU7I

a.0	 \^^	 1 +

\1\1
... 

^A05	
.. ^ ^

\J± ^\. l
' 1 11`1 a^aia

_s55 450 ,1 	;elsi	 1 I .C•.t-• 	...

IN
\
480

\\\

id75

\\ 
\1 

J J75... k5l \D

L	 3851	 X 3

60

755
n95	 I

.,„i	 j	 •^'+_ 

gel;"• l ^ ., '	 '

/1	 / `^'' II I	 i ' I 1

^	 ^	 / 11 I I I	 I I'

i

3-14



About 45 percent of all precipitation during the months Decem-

ber through February is in the form of snow. However, only 1 winter in

8 can expect an accumulation of as much as 6 inches on the ground. The

average seasonal number of such days is 5, although the 1964-1965 winter

had 35, 32 of which were consecutive.

By serving as a source of cold air drainage, the Cascade

Mountains also have considerable effect on the wind regime at Hanford.

This drainage (gravity) wind, plus topographic channeling, causes a

fluctuating diurnal speed during summer. In July, hourly average speeds

range from a low of 5.2 mph from 9 to 10 a.m. to a high of 13.0 mph from

rs	
9 to 10 p.m. In contrast, the corresponding speeds for January are 5.5

cm
	 and 6.3 mph.

Y

c

	

	
Although the gravity wind occurs with reaularity in summer, it

is never strong unless reinforced by frontal activity. It is also

notable that, although channeling results in a prevailing WNW or NW wind

the year around, the strongest speeds are from the SW direction.

Half of all winters are free of temperatures as low as 0 O
Six winters in 58 of record have contributed a total of 16 days with

temperatures -200F or below and in January-February 1950, there were

four consecutive such days. There are 10 days of record when even the

maximum temperature failed to get above 00F. At the other extreme, in

the winter of 1925-1926, the lowest temperature all season was +220F.

Although winter minima have varied from -27 0 F to +220F,

summer maxima have varied only from 100°F to 115 0 F. However, there is

considerable variation in the frequency of such maxima.

In 1954, for example, there was only 1 day with a maximum as

high as 100
0
F. On the other hand, there have been 2 summers (1938 and

1967) when the temperature went to 100 oF or above for it consecutive

days.

Although temperatures reach 90 0F or above , 56 days a year,

there have been only seven annual occurrences of overnight minima 70OF

or above. The usual cool nights are a result of the gravity wind

mentioned earlier.
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Air Quality

Air quality in the Hanford area, in terms of sulfur dioxide, nitrogen

dioxide, and suspended particulates, is routinely measured by the Hanford

Environmental Health Foundation. For the year 1971, S0 2 measurements in Rich-

land averaged less than 0.02 ppm. At the other sampling stations the concen-

trations were below the detection limit of 0.01 ppm. The 1971 measurements for

NO 2 and suspended particulates are shown in the following Table 3.1-2.

Table 3.1-2

Air Quality Measurements - Annual Averages for 1971
r^.

CM NO2 Suspended Particulate

( Ppm) ( /m3)
of # of

Location Samples Max. Min. Avg. Samples Max.	 Min.	 Avg_

C.M. Richland	 (747 Bldg.)	 49 5.8 .06 .86 42 440	 25	 120
Ringold 166 0.028 .001 .006 - -	 -	 -
White Bluffs 149 0.028 .001 .006 - -	 -	 -

NOTE: (-) indicates no measurement was made.

Measurements of the particulate burden in air at a specific

observation point 10 miles south of HGP showed values of around 100 micrograms

per cubic meter of air when the wind was less than 8 mph. The particulate

content increased when higher winds were present, averaging 1,000 micrograms

per cubic meter with winds of 12 mph, and 3,000 micrograms per cubic meter with

winds of 16 mph.

3.1.4	 Terrestrial Ecology

The vegetation in the vicinity of HGP has been described as desert

steppe, which is a nonforest vegetation in the dry interior of 'Washington. The

land was grazed by herds of sheep and cattle more or less continuously from

1870 to 1940. Grazing by livestock was terminated when the site and thousands

of surrounding acres were incorporated into the government-owned Hanford Reser-

vation in the early 1940's. For 30 years vegetation use has been confined to
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fall and winter grazing by small herds of mule deer, flocks of Canada

geese and populations of seed-eating pocket mice.

The presence of scattered, blackened stumps of sagebrush

indicate that the Hanford Reservation formerly supported at least some

sagebrush plants that have been destroyed by fire. Under pristine

conditions, the site probably supported sagebrush with an understory of

small perennial herbs characterized by the presence of sandberg blue-

grass. Today many of the important plants on the site are aliens intro-

duced into Washington with the advent of livestock grazing and agri-

culture. These alien plants are cheatgrass, tumblemustard and tumble-

weed. The most common native plant species persisting are sandberg

bluegrass, rabbitbush and sagebrush. There has been little tendency for

the native plants to replace the alien plants even with the removal of

livestock grazing pressure.

A vegetation analysis was conducted at five different loca-

tions near HGP. (3-1) Two of the locations presently support sagebrush

while three do not. In all, 30 species (taxa) of vascular plants have

been identified in the study. Of the 30 species, six are aliens. The

amount of herbage produced annually is expected to be less than similar

vegetation on the nearby Arid Land Ecology Reserve due to the extremely

stony soil in the vicinity of HGP. (3-6) It is expected that the herbage

yield will vary greatly from year-to-year depending upon the weather.

Streamside vegetation is not well developed along the Columbia

River shore. This is partly due to the presence of boulder, cobble and

gravel substrates along the Columbia. However, there are shrub willows,

grasses, sedges, rushes and forbs that do grow in the cobble substrates.

Although streamside vegetation is very limited geographically

it provides the only source of succulent green forage for animals during

the summer when the upland vegetation is dry from summer drought.

During spring the streamside vegetation provides important nesting areas

for geese and several species of gulls. Mule deer and other herbivores

subsist mainly on the streamside vegetation during the summer. Stream-

side vegetation is also important as a winter food source for birds in

the steppe region of Washington.
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Historicall y , large trees such as native cottonwoods and willows were

not associated with the Columbia River in Benton and Franklin Counties. With

the settlement of the region, non-native trees were planted for shade and

ornamental purposes. The trees most often planted were white poplar, Lombardy

poplar, Siberian elm and black locust. Some of these trees are still living

and provide nesting sites for large raptors such as the Swainscn's hawk and

great horned owl.

Canada geese and chukars are popular game birds in Southwestern

Washington and are resident on the Hanford Reservation. 
(3-1) 

Over a period of

years, 1953-1970, the nesting population of geese on the Columbia River islands

has ranged between 123-306 pairs. Canada geese also utilize the Columbia River

c	 islands as a resting site during winter migration when large flocks (100-1000
C^' 7

birds each) congregate and make daily foraging flights from the river sanctuary

`	 to surrounding fields. The chukar is an exotic upland game bird that has been

CM	 purposefully introduced to the semiarid regions of the Pacific Northwest.

Although chukars are occasionally seen in the vicinity of HGP, this habitat is

not regarded as ideal.

Mule deer are the largest mammals found an the Hanford Reservation.

The major concentration of animals is adjacent to the Columbia River where

drinking water is available and food and cover are provided by riparian herbs,

shrubs and trees. Recent populations have been more or less stable at about

400, with surplus animals probably leaving the reservation. During fall and

winter, deer forage upon the new growth of cheatgrass and will travel off the

Reservation to feed upon orchard trees and crop plants. With no hunting, the

deer have become quite tame and browse on the HGP grounds.

There are a number of smaller animals that occur in the area of HGP

such as pocket mice, deer mice and black-tailed jackrabbits. These are impor-

tant as food items for predatory birds (gulls, eagle and great horned owls) and

mammals (coyote). The most important song birds are the Western meadowlark and

the horned lark. Raccoons are common along the Columbia River.

There are no species or subspecies of vertebrate animals frequent-

ing the environs of HGP that are considered endangered. (3-7) Some bird species
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are believed to be showing populaton declines or range diminution in all parts

of their ranges, but are not now of sufficient rarity to be considered endan-

gered. (3-8) The birds from this latter list that have been seen in the vicin-

ity of HGP are Swainson's hawk, marsh hawk, osprey, prairie falcon, sparrow

hawk, burrowing owl and loggerhead shrike.

Insects play important roles in cheatgrass ecosystems. Grasshoppers

sometimes appear in pest abundances while darkling beetles are often the most

conspicious insect in late autumn. Insects provide important foods for birds

and certain species of mammals, such as darkling beetles which are avidly eaten

by coyotes during the beetles' autumnal emergence.

3.1.5	 Aquatic Ecology

c
The aquatic ecology of the Columbia River can be characterized by

c	 considering the status of three major communities. These are the benthic

(bottom dwelling) community, the plankton (drifting organisms) community and

the fish. Summaries of the many previous studies on the aquatic environment of

the Columbia River are given in references 3-1 and 3-4. Two recent studies

pertinent to River are references 3-9 and 3-10.

Benthic

The most predominant forms in the benthic community are midgefly and

caddis fly larvae. On a weight basis, caddis fly larvae and molluscs predom-

inate. Comparative artificial substrate data indicate that the density of

benthic animals in shallow ripple areas are twice the abundance of those found

in 10-15 feet of water. Benthic insects provide the major food item for both

fry and juvenile chinook salmon during the spring and early summer in the

Hanford reach of the river.(3-11)

The periphyton (attached organisms on any substrate) community is

dominated by diatoms and appears to be maintained in a subclimax state of

regrowth and recolonization due to the grazing of aquatic fauna and erosion

from the river's flow.
(3-12) 

Filamentous green algae are seasonally abundant

during the spring.
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Rooted plant communities are commonly found in the sloughs and

backwaters but have been precluded from growing near the HGP by the presence of

cobble substrate shoreline and widely varying river flows.

Plankton

The phytoplankton (microscopic drifting plant life) is dominated by

diatoms. Analysis of phytoplankton data collected during the summer of 1973(3-9)

indicates the community is homogenous from top to bottom and side to side and

is dominated by Asterionella and Fragilaria with Melosira, 5 ny edra and Tabellari

constituting the majority of the remaining population.. Historically, the

 annual cycle of phytoplankton shows a major diatom pulse in the late spring and

e	 a minor fall pulse.
^r

The major crustacean zooplankton (microscopic drifting animal life)

are bottom cladocera which are restricted principally to slack water environ-

ments such as sloughs and the river shallows. The cladocerans show a seasonal

maximum in the early spring and a minimum in the fall. However, they are only

a minor dietary item (less than 0.3% of total diet) to salmon in the Hanford

portion of the River. Copepodes, ostracods and amphipods are associated with

the Cladocerans only as a minor component. Rotifers and protozoans are most

abundant during the warm season.

Fish

Forty species of fish have been reported as being in the Hanford area

of the Columbia River. None of the species present are considered rare or

endangered. (3-13) 
The salmonids* represent the major species of interest and

the main emphasis of past fisheries research has been directed at these popu-

lations. Locally important resident game species normally expected to be found

in the area include bass and other spiny ray fish, catfish, whitefish,

and sturgeon. Valuable anadromous** species that migrate through the Hanford

*	 Salmonids refers to both salmon and trout.

** Anadromous refers to fish that breed in fresh water but spend most of their
adult life in the ocean.
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0

reach on their way to and from spawning areas include chinook, sockeye, and

coho salmon, steelhead trout and American shad.

The fish species of greatest importance from both a commercial and

recreational viewpoint in the Hanford reach of the Columbia River are the

salmon and steelhead. These fish spend most of their life in the marine

environment and are in freshwater only during their early life stages and as

mature adults returning to spawn.

Construction of hydro-electric dams has resulted in inundation of the

majority of the Columbia River spawning grounds. The 50 miles of river down-

stream from Priest Rapids Dam, which includes the HGP site, represents the only
C==1
 remaining unimpounded water on the mid Columbia River.

r

d^

The salmonids all have a similar life cycle yet each species and race

matures at a different rate and has different timing and duration of the life

states and activities. These species and *_heir activities indigenous to the

Hanford reach of the Columbia River are shown in Figure 3.1-6.

Adult salmonids move through the Hanford portion of the river during

all months of the year, but the greatest numbers pass through primarily from

April to November. Fish typically migrate near the shoreline along the norther-

ly side of the river opposite the plant site. The 1975 salmon counts (3-14)

at Priest Rapids Dam upriver from the HGP were 8,200 adult spring chinook,

19,900 adult summer chinook, 2,900 adult fall chinook, 55,200 sockeye salmon

and 1,800 coho salmon. Adult steelhead.counts at Priest Rapids Dam for the

period 1960-1975 range from a high of 13,006 in 1966 to a low df 2,462 in 1975.

The average is 7,705.
(3-15)

 Steelhead counts at Priest Rapids Dam have

fluctuated widely since they were started in 1960.

Estimates of fall. chinook salmon spawning in the Hanford Reach have

been .made continuously since 1947 by making aerial counts of redds. In

the last ten years the number of redds observed in the Hanford Reach

have ranged from 738 in 1974 to 4508 in 1969 and averaged 2643. Additional

salmonid spawning in the Hanford Reach of the Columbia . include an

estimated 10,000 steelhead trout annually.
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Fall chinook salmon spawn both above and below the HGP. (3-16)
The closest major downstream salmon spawning area is located approx-

imately 8 miles below the HGP. A minor spawning area occurs about four

miles below the HGP. Midway Bar is a major spawning area located about

14 miles upstream from the HGP.

The salmon generally hatch and emerge from the gravel in

February and March. Peak migration for juvenile sockeye, coho and

steelhead is during May. Peak migration for fall chinook occurs from

April to July.

As part of the effort to define the ecological characteristics

C=!	 of the free-flowing stretch of the Columbia River, investigations have
rte±

been conducted for about 10 years on the effects of various diseases on

the fish populations. The effect of environmental factors on diseases in resident

fish and migrating salmonids in the Columbia River System with emphasis

on water temperature and its relation to columnaris, furunculosis and

dermocystidium disease have been investigated.
(3-17,3-18)

 r_oiumnaris

and furuniculosis diseases are considered the most serious of bacterial

fish pathogens in fresh water systems. Dermocystidium, a problem with

salmonids presently unique to the Columbia River, is currently being

studied because of major disease-e p idemics that have occurred amono

salmonids in spawning channels and in natural spawning areas.(3-19)

Investigations have suggested that strains of C. columnaris of

high virulence were found in the Columbia River Basin, but not in waters

of Western Washington. 
(3-20) 

Increases in temperature have been asso-

ciated with increases in incidence of exposure and infection of resident

fish and transmission of the disease to migrating salmonids in the

river. The severity of the disease depends more on the occurrence of

temperatures approaching 100 C (500F) earlier in the year and the length

of time temperatures stayed above this level than on the peak temper-

atures in late summer. In normal river flow and temperature years the

disease occurs in late June or early July remaining evident through the

end of November. 
(3-21) 

During migration under normal river temperature

conditions, Spring-run Chinook salmon are not seriously exposed to C.

columnaris disease.
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furunculosis and dermocystidium are diseases mainly associated

with fish hatchery and rearing facilities. furunculosis has been shown

to be endemic 
(3-18) among coarsefishes and can be transmitted to up-

stream migrant salmonids.

3.2	 HUMAN ENVIRONMENT

3.2.1	 Regional

HGP is a generation resource which provides base load energy

for use throughout the Pacific Northwest region. The principal elements

of the regional setting are briefly summarized in this section to pro-

vide a basis for considering, any regional impact of the proposa9. A

rr`
more extensive discussion of the regional characteristics can be found

in Chapter 2 of the WPPSS Supplemental EIS for WNP-4 and 5.
(3-22) 

While
Cr
ct^	

the "West Group" discussed in Section 3.2.3 has slightly different

c"'	 boundaries, the majority of the population is in the States of 'Washington,

Oregon and Idaho and a discussion of human environment on either of

these defined areas would be substantially the same.

The total land area of the Pacific Northwest is comprised

primarily of the states of Washington, Oregon and Idaho with a total

land area of 151 million acres. The distributional split of this acre-

age is 28%, 38% and 34%, respectively.

The total population for these states was 6.23 million in

1970. The distributional split of this population for Washington,

Oregon and Idaho was 54.8%, 33.7% and 11.50, respectively. Between 1970

and 1973, the population of these states _grew at an annual compound rate

of 0.98%. The distributional split of this growth for Washington,

Oregon and Idaho was 0.11%, 1.91% and 2.36%, respectively. It should

thus be noted that Idaho, with the smallest population, grew the fastest,

mostly due to in-migration.

The total employment for the states was 2.45 million in 1970.

The distributional split of these jobs for Washington, Oregon and Idaho

was 52.4%, 35.70 and 11.8 04, respectively. Between 1970 and 1973, the
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employment grew in these states at an annual compound rate of 1.610.

The distributional split of this growth for Washington, Oregon and Idaho

was 1.41%, 2.05% and 1.14%, respectively.

The total electricity consumed in 1971 by export-oriented or

basic industries of the Pacific Northwest was estimated to be 48.8

million kilowatt hours. The largest user of this electricity was the

Aluminum Refining Industry, using 420 of the total of 48.8 million

kilowatt hours consumed by these basic industries. Other basic in-

dustries consuming large amounts of electricity were Paper and Allied

Products (1200), Chemical and Allied Products (11%), Agriculture (7%),

and Lumber and Wood Products (7%). The total electricity consumed in

e 1971 by nonexport-oriented industries of the Pacific Northwest was

estimated to be 22.9 million kilowatt hours. The largest user of this

4	 electricity was the Electric Services Industry, usin g 42% of the total

CM	 electricity consumed by these nonbasic industries. Other nonbasic or

nonexport-oriented industries consuming large amounts of electricity

were Wholesale and Retail Trade (19%), State and Local Government (14%),

Individual, Business and Government Services (13%), and the Fire, In-

surance and Real Estate Industry (6%).

In terms of the potential for water pollution in the Pacific

Northwest, the existing water quality indicates that the watersheds

which presently show deterioration are the following: Puget Sound;

intersection of the Columbia, Snake and Yakima Rivers; Lower Willamette-

Columbia Rivers; Grays Harbor; Lower Boise River and Snake River below

Weiser; Snake River below Lewiston; Snake River below Twin Falls; Snake

River below Idaho Falls; Clark Fork River below Missoula, and Lower

Spokane River.

In terms of the potential for air pollution in the Pacific

Northwest, the existing air quality indicates that the air sheds which

presently show deterioration lie in the Willamette-Puget Sound Trough

(Portland, Vancouver, Salem, Seattle, Tacoma, Olympia, Longview and

Kelso), and the eastern portion of the Columbia Plateau (Spokane).
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Three high voltage transmission line interconnections (two 500

U ac, one 800 kV dc) of the Pacific Northwest-Pacific Southwest Inter-

tie have been completed and are now in operation. Two 500 kV ac lines

interconnect the Federal Columbia River Power System with British Columbia,

Canada, and several 230 kV ac lines interconnect the eastern portion of

the system with utilities in adjacent Canadian provinces and the Moun-

tain States. These interconnections provide, in addition to mutual

support in the event of a breakdown or emergency, the means to carry

capacity and energy which is temporarily surplus to the Pacific North-

west needs to these areas, and conversely to carry surplus capacity and

energy from these areas into the Pacific Northwest. Excess energy

r...
available in the Northwest (due to above critical streamflows) may

replace burning oil to generate electricity in Southern California.

When energy from HGP is not needed to meet Pacific Northwest needs and

r	 when the excess hydro-energy is not sufficient to fully utilize the
-CY,
	 transmission capacity, energy from HGP can also be used to replace

operation of oil fired central power stations in California.
(3-23)

Southern California is a region with serious air quality

problems. A large fraction of the electrical generating units in that

region burn oil as fuel. Efforts are being made throughout the region

to reduce all emissions from burning of oil and oil products, including

emissions from electrical generating plants.

Additional population characteristics are g iven in reference

3-22.

3.2.2	 Local

Staff

The majority of the employees working at the HGP and the NPR

and associated fuel cycle facilities live in the Tri-Cities. The other

employees live primarily in Yakima and the Yakima valley area. These

workers commute substantial distances each day either in private cars

(usually car-pooling) or in ERDA provided buses.
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HGP presently employs 46 staff members. United Nuclear In-

dustries (UNI), which operates the NPR for ERDA, has 810 staff, although

not all are directly associated with the day to day operation of the

NPR. The Atlantic Richfield Hanford Company (ARHCO), the ERDA con-

tractor responsible for NPR fuel processing, employs about 200 - 250 in

activities related to the fuel processing for NPR. Of the total UNI and

ARCHO staffs about 850 are employed in jobs directly related to the con-

tinued operation of the NPR. These positions are long term positions

providing employment supportive of community stability.

Community

The population figures in Table 3.2-1 show the size and sug-

gest the growth rate of the Tri-Cities area.

The Tri-Cities has been experiencing a high growth rate during

the last few years. Part of this growth is based on construction of

WPPSS Nuclear Projects 1, 2, and 4, construction and operation of var-

ious ERDA projects, including FFTF, and substantial agricultural and

associated food processing growth. The Tri-Cities human environmental

conditions were recently presented in a study 
(3-24) 

where a detailed

assessment of community characteristics and infrastructure is given.

Additionally, a number of taxing districts have compiled

substantial information on the operations of the various Tri-Cities

governments to provide a basis for claims to WPPSS for the construction

work force impact associated with WPPSS Nuclear Projects Nos. 1, 2, and

4. This document suggests, in the opinion of the consulting firm com-

piling that information, that the various governmental services are

expected to be stressed in upcoming years.(3-25)

Archaeological/Historical

No historic places as listed in the "National Register of

Historic Places"
(3-26)

 occur in the vicinity of the HGP.

Archaeological investigations were conducted near HGP in

1972(3-27) when it appeared that future construction activities might disturb
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Table 3.2-1

Tri-Cities and Surrounding Area Populations

Area	 1970*	 1974	 1975	 1976

Benton County 67,540 69,800 73,250 78,700

Unincorporated 19,837 19,528 20,551 21,507

Incorporated 47,703 50,272 52,749 57,443

Benton City 1,070
e

1,128 1,315 _	 1,422**

Kennewick 15,212 16,800 18,253 21,301**
v

cv; Prosser 2,954 3,100 3,104 3,150

Richland 26,290 28,000 28,600 30,009**

W.	 Richland 1,107 1,247 1,477 11561**

Franklin County 25,816 25,200 26,620 27,500

Unincorporated 9,522 9,958 10,091 10,510

Incorporated 16,194 16,242 16,609 16,990

Pasco 13,920 14,100 14,450 14,618**

* US Census 1970

** Census counts by OPPFM

Source: Socio-Economic Input Study WNP-1/4, Vol. 1, First Progress Report

Review Draft, WPPSS, September 1976.(3-23)
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itentified sites. One site was salvaged and the information interpreted.(3-27)

The continued operation of HGP will not effect the salvaged site or other

nearby sites of potential significance.

Additional Population Characteristics

Additional population characteristics are given in reference

3-22 and 3-24.

3.2.3	 The Need For Power

The West Group Forecast

to a
Z-r-

o

	

	 Long range power planning in the Pacific Northwest is co-

ordinated by the Pacific Northwest Utilities Conference Committee (PNUCC).

`	 Each year this roup publishes the "West Group Forecast of Power Loads

and Resources". 3-28) This forecast is a compilation of forecasts of

the individual utilities in the West Group. 	 A number of different

methodologies are used by the individual utilities in their forecasts,

but the most common technique is the building block approach. In this

method the growth factors for each individual component of the load are

analyzed based on knowledge of local conditions. These building blocks

are then aggregated to get total service area load. Numerous detailed

descriptions of load forecasting methodologies used in the Pacific

Northwest are available. (3-29, 3-30)

An econometric model has been developed to forecast total West

Group load. This model explicitly accounts for growth rates in various

sectors and price effects on energy consumption to project future demands.

The model was applied to the West Group and the range of load values

predicted by the model bracketed the single yearly values projected by

the conventional West Group forecasts.(3-31)

The "West Group" consists of the States of Washington, Oregon and
Idaho and part of Western Montana. Also included are minor portions
of the northern parts of Utah, Wyoming, Nevada and California.
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The resources available to the West Group for generation are

also computed by the PNUCC and included in Reference 3-28. Available

resources are calculated using critical (low river flow) values for

hydro generation.

The results of the March 1, 1976, West Group forecast of loads

and resources are summarized in Table 3.2-2. Line 3 shows the net
*

balance between peak loads and resources by year. For all years shown,

there is a surplus of peaking capacity in the region.

Line 6 summarizes the net balance between energy	 loads and

resources by year. As contrasted to the data on peak loads and re-

sources, the energy data show a deficit in all years. This deficit is

C-3	 most severe in the period of 1978 - 1983 where it is always in excess of

2,000 MW average energy. The HGP is not included in Table 3.2-2 as an

energy resource after October 1977 since the current agreement for its

operation requires modification by that date to permit continued oper-

ation. Continued operation of the HGP would annually add up to five

billion kilowatt hours of energy to the system. The ener gy contribution

is roughly equivalent to 570 average MW. Thus the deficit, could be

significantly reduced, but not eliminated

Although Line 6 shows an energy deficit in all years, the

actual occurrence of a deficit in a given year depends on water condi-

tions and this in turn is a probabilistic phenomenon. The annual energy

deriveable from the hydro units counted as resources in Table 3.2-2 is

calculated on critical period flow when extremely low water is expe-

rienced in Pacific Northwest rivers.	 In actual practice, the flows

will quite likely be higher than this and the energy available from the

hydro units will be greater than that indicated. The 'West Group Fore-

cast reflects this probability as shown in Lines 7 and 8 of Table 3.2-2.

Based on historic flow data and a Monte Carlo model, the probability of

having an energy deficit in any given year is calculated, and the result

is shown on Line 7. These data indicate that the most critical period

* Peak loads refer to the greatest instantaneous loads expected during
the year.

** Energy loads refer to the total ener gy required throug hout the entire
year.
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PEAK Loads and Resources

1. Total Area Peak Load (January)

2. Peak Resources

3. Peak Surplus, Line 2 minus Line L

w

w

ENERGY Loads and Resources

4. Total July-June Energy Load

5. Energy Resources

6. Energy Surplus, Line 5 minus Line 4

-(Parenthesis Implies an energy deficient)

TABLE 3.2-2

EST114A_TED LOADS_ AND RESOURCES EXTRACTED FRO14_T_H_E_ WEST GROUP FORECAST

JULY 1976 - JUNE 1987

Flyures_are.Megawatts

1976-77 1977-78 1978-79 1979-80 1980-81 1981-02 1982-83 1983-04 1984-85 1905-86 1986-67

	

23,136 24,626	 25,108	 27,476	 28,917	 30.245	 31,658	 33,001	 34,608	 36.200	 31,896

	

24,280	 25,334	 28,133	 29,984	 30,523	 31,172	 31,996	 35,335	 34,847	 36,906	 37,982

	

1,144	 708	 2,025	 2,508	 1,606	 927	 330	 2,254	 239	 706	 86

	

14,953	 15,883	 16,902	 17,722	 18,623	 19,418	 20,265	 21,134	 22,027	 22,959	 23,943

	

14,332	 14,592	 14,749	 15,490	 16,210	 16,999	 17,743	 20,045	 21,086	 22,492	 23,496

	

(621) (1,291) (2,153) (2,232)	 (2,353) (2,419) (2,522) (1,089)	 (941)	 (467)	 (447)

PROBABILITIES of Meetlgg Energ Loadsoads	 1

1. Year Shown	 %	 91.0	 81.2	 00.2	 82.2	 77.0	 76.6	 79.4	 82.4	 90.2	 91_4	 88.2

8. Years, 1976 Through Year Shown	 -%	 97.0	 84.2	 69.4	 59.0	 45.8	 36.8	 31.0	 27.2	 24.6	 23.0	 21.2

Source: west Group forecast of Power Loads and Resources- July 1976-June 1987, Pacific Northwest Utilities Conference

Committee, March 1, 1976.



is 1980 - 1983, where the probability of meeting total energy loads is

less than 80 percent (or the probability of having an energy deficit is

greater than 20 percent). These probabilities are computed with the HGP

as a resource through October 1977. With continued operation of the HGP

the probability of meeting total energy loads could be increased an

average of about 5% in the critical period 1978 - 1983 and in some years

as much as 70. Hence, instead of probabilities of not meeting load

being on the order of 20-25%, they would be on the order of 15-20%.

The probability of meeting the energy load without operation

of HGP as a base load resource each year consecutively from 1976 to the

year indicated is shown in Line 8. For example, the probability of

ril-i	 having sufficient energy for all years between 1976 and 1983 is-only
Ln	

31%, or there is a 69% chance that during one year between now and 1983

there will be an energy deficit in the Pacific Northwest. With con-

tinued operation of HGP as a base load resource the probability of
C'n

meeting the energy load in all years is improved by over 10%.
Cn

Other Forecasts

The West Group forecast, as su

provides utility planners in the Pacific

expected level of demand for electricity

Other studies relating to the West Group
published. (3-32, 3-33)

)ported by econometric modeling,

Northwest with a reasonably

at g iven times in the future.

forecast have recently been

Projections for total energy use (including electricity,

natural gas, petroleum, coal, and uranium) in the Pacific Northwest were

recently made.
(3-32) 

This study projected 1980 electrical energy use of

between 13,400 average MW and 16,000 average MW as compared to the 'West

Group forecast of about 17,700 average MW. The study projected 1990

electrical energy demands from 14,600 MW to 20,700 MW as compared to

West Group forecasts of 27,200 MW. Demands forecasted by this study

consistently fall below the West Group forecast. The reasons for this

This forecast is from Reference 3-34 which extends the West Group
forecast from 1987 through 1996.
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are presented in detail in Reference 3-35 and include the structure of

the model used and the assumptions made relating to growth rates and

price effects. The differences in projected load demand represent

differing professional opinions as to a probable course of future

events. Neither forecast precludes the reasonableness of the other

forecast nor passes judgement as to the likelihood of which forecast

will in fact occur.

The State of Oregon is in the process of developing a fore-

casting model. Preliminary calculations with the model revealed a

number of deficiencies. Work is continuing on the model.

-r--	 Conservation of energy is one of the more important-factors
L

which must be considered in the development of load forecasts. None of

the forecasting methodologies presently in use explicitly take conser-

vation into account. Instead, conservation is implicitly considered in

the forecasts through such variables as the increase in consumption per

capita and price elasticity. One popular method
(3-33)
 of estimating the

potential of conservation is to examine the percent savings in the

energy demands forecast for some future time by certain individual

actions or by implementing certain strategies. These percent savings

are then deducted from the demand forecast. While this ap proach iden-

tifies the relative potential associated with various actions or strat-

egies, it does not recognize the extent to which these conservation

actions are already incorporated into the load forecasts. The West

Group forecast made in 1976 shows loads between 5 and 7% lower in the

years 1981-1985 than the West Group forecast made in 1974. This re-

flects to some degree an expectation of conservation efforts.

The emphasis placed on conservation and wise energy use can be

expected to affect the levels of demand actually experienced. Utilities

in the Pacific Northwest are presently encouraging conservation and the

wise use of electrical energy. Additional programs outside the scone of

utility powers and responsibilities could be implemented by federal,

state or local governmental bodies.

3-33



THIS PAGE INTENTIONALLY

LEFT BLANK



CHAPTER 4

ENVIRONMENTAL IMPACTS OF THE PROPOSAL

The elements of the environment considered in this EIS are

listed in Table 3.0-1. As stated in the introduction to Chapter 3,

since no elements of the environment are significantly affected, all of

the elements of the environment listed in Table 3.0-1 should be marked

"Not Applicable." However, to assist the reader in identifying where

each of the elements are discussed the sections numbers for each element

are included in Table 3.0-1.	 -

4.1	 PHYSICAL IMPACTS

4.1.1	 dater

Heated Effluent Distribution

The thermal patterns of the once through cooling water dis-

charged from HGP into the Columbia River were measured in a series of

studies conducted in October 1972. The studies 
(4-1) 

were ccnducted

using aerial infrared sensing equipment which recorded the surface

temperatures produced by the thermal plume downstream from HGP. Ex-

amples of the results of these tests are shown in Figures 4.1-1 through

4.1-6. Figures 4.1-1, -3, and -5 show the far field temperature patterns

measured at river flow rates.of 44,000, 88,000 and 134,000 cfs, respec-

tively. Figures 4.1-2, -4, -6 show the detailed surface temperatures

measured close to the discharge ports for each of the three river

flows. In these detailed figures each patterned square represents the

average temperature measured for the area covered by the square. The

HGP cooling water flow rate and temperature rise during these tests were

1260 cfs and 32 0F respectively. The ambient Columbia River temperature

was 570E-.
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Ẑ
 1

to

-n
;o w

rD -TI

[o

d



f,
$^J

tV:

cy1

i

i

i
9

B
k
i

• S

8
Y
t

B
t
i

s i

i
Y
6

B

t
^i •t

i

t
k
•

D . k

V

E
i 8

a-
r a -

Figure 4.1-2

HANFORD GENERATING PROJECT
	

HGP Thermal Plume - Near Field

Environmental Impact Statement
	

Temperature Patterns River Flow
44,000 cfs

4-3



00

cle.,

cr,^

Figure 4.1-3

HANFORD G EENERATING PROJECT
	

HGP Thermal Plume - Far Field

Environmental Impact Statement
	

Temperature Patterns River Flow
88,000 cfs

4-4



c
r

Aft—

a

8

8

e

a
y
e

e

4
. 4

B
4
B

3 S

E
T.
E

b
x

E %xR_
x F

x
+' b S

a

E
H 'j

8
7

a
. s

a
9

a

11-

HANFORD GENERATING PROJECT
Environmental Impact Statement

Figure 4.1-4
HGP Thermal Plume - Near Field
Temperature Patterns River Flow
88,000 cfs

4-5



3

E

s

5i

CD
.=

i

1=L`
r-^

cy
cr,

1
^	 E

^'I	 E

I

k ^eY

S ^i

^	 a

-e

-^^	 tg
R	 ^

Figure 4.1-5

HANFORD GENERATING PROJECT
	

HGP Thermal Plume - Far Field
Environmental Impact Statement
	

Temperature Patterns River Flow
134,000 cfs

4-0'



1.
cm
cm

r
c lv:

Qr7

H,
3

e
Y i

Y

- 8

e
a
s

. Y

8
Y

a

B
y

B

8

e

Y

^ — x

s
x

.. A _

E

Ag
® 

y

at ^4

C

^`..^	 -	 .f

L

A.

^ lYi

P

N

Pp	 t La;gf"''• 3msv

s SN ! iii

1

—tl I
T. 7

pp^^

6t'Sy^ 	 vT IIIr

ipi	

• ^

1—

-2791	 .^t'7'`T m'^

s li	
RL^:^

^y

q

P

RE	 fin

YYr d	
•.^^ 

•_.7 

t-	 i

^.,
n	 -	 310,''•	 ^3'

it

s,

J

y{y^
1

^{	 1

HANFORD GENERATING PROJECT
Environmental Impact Statement

Figure 4.1-6
HGP Thermal Plume - Near Field
Temperature Patterns River Flow
134,000 cfs

4-7



Analysis of the data collected for the three river flows shows

that the plume surfaces between 50 and 150 feet downstream of the

discharge ports. An energy balance on the plume shows that the flow out

of the last discharge port (located furthest from the HGP) accounts for

about 60% of the total coolant flow discharged to the river. Approx-

imately 20% of the coolant is discharged from the first port and 10%

from each of the second and third.

The exit velocity out of the discharge ports has not been

measured. The exit velocity out of the end is estimated to be between 7

and 10 feet/second. The velocity in the other ports is considerably

CJ	 lower. The major dilution of the coolant effluent occurs before the

C-1
	 plume surfaces. This initial mixing is induced both by the flow con-

4t	 figuration out of the end port. and the jet turbulence of the exiting

coolant. Further downstream the plume dilution is due primarily to

turbulent diffusion induced by the river turbulence.
C"

The Columbia River in the vicinity of HGP is vertically well

mixed because of the high level of turbulence (minimum velocities of 3 -

4 feet/second) and the shallow bottom (depths less than 30 feet in most

regions). Previous experiments 
(4-2) 

have shown that plumes from the now

shutdown AEC production reactors were vertically mixed within 300-400

yards downstream of the outfall. A single vertical traverse over the

upper half (top 15 feet) of the river and approximately 300 yards down-

stream from the discharge showed that at low river flow the river was

uniformly mixed in the upper portion in that region. An energy balance

on the thermal plume from the HGP showed that the plume becomes vertically

mixed within 250 yards downstream of the outfall.

The maximum plume centerline temperatures above ambient river

temperature for the three river flow rates are shown in Figure 4.1-7.

This maximum temperature occurs in the plume downstream of the last

discharge port. The temperatures directly downstream of each of the

other ports are less since the flow out of these ports is only a frac-

tion of the flow out of the end port. A vertical profile of the plume

exiting from last port in the discharge tine is shown in Figure 4.1-8.
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The HGP plume does not interact directly with the discharge

from the NPR. The NPR discharge is located approximately 200 feet

nearer the shoreline and 400 feet downstream of the HGP discharge. The

HGP plume width is sufficiently narrow within 400 feet downstream that

it does not pass over or near the NPR discharge. The NPR plume is

relatively small and is diluted rapidly to below an unmeasurable tem-

perature (0.5°F). Hence, the two plumes do not interact downstream.

Figure 4.1-9 shows the calculated temperature rise of the

river at the location where the effluent is fully mixed with river water

between 3 and 4 miles below the discharge. In this figure the conserva-

UD
	 estimate is made that there is no energy exchange with the atmosphere

=r--	 between the point of discharge and the location where complete mixing
CM	

occurs. At the minimum regulated flow of 36,000 cfs the river temperature

is calculated to be increased about 1.2°F. At a flow of 75,000 cfs the

increase would be about 0.6°F. At the annual average flow of 120,000

cfs the temperature increase is 0.3°F.

Other discharges of heat into the Hanford Reach of the

Columbia River will occur in the future approximately 30 miles down-

stream. These discharges will be the cooling tower blowdown from three

other Supply System plants, 'WNP-1, WNP-2, and WNP-4. The HGP discharge

will be fully mixed with Columbia River well upstream of these new

discharges. The heat from each of these new discharges is very small (a

factor of 100 less) in comparison to the HGP because WNP-1, 2, and 4

utilize cooling towers to dissipate the majority of the heat.

A series of computer runs were made with the temperature

prediction model COLHEAT (4-3) to assess the downstream effects of the

HGP thermal discharge on Columbia River temperatures. Verification of

the applicability of this model to the Columbia River between Priest

Rapids Dam and the Washington-Oregon border is given in Reference 4-3.

Two COLHEAT simulations were made, one with thermal discharge and one

without the thermal discharge The calculations were made using actual

measured Columbia and Snake River temperatures and flows. The results

of these calculations show that the changes in river temperature due to

the thermal discharge are quite small when compared to daily changes

LINK
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which occur without the discharge of the plant. The incremental river

temperatures due to thermal discharge have dissipated considerably at

the Washington-Oregon border. The calculated temperature increase

resulting from thermal discharge is immeasurable (less than 0.5 0 F) at

the Washington-Oregon border. Hence, no impacts are reasonably antic-

ipated at the Washington-Oregon border or downstream.

A study (4-3a) was conducted to determine the frequency of occurrence of

various water temperatures downstream of the HPG discharge. A water

quality computer model was used to simulate temperatures with and

°	 without operation of a once through cooling system. Calculations were
co	

made on an hourly basis for a period of 30 years of meteorolo g ical and

cl: 	 hydrological conditions. The results of this study are shown in Figures

s^

	 4.1-10 and 4.1-11. Figure 4.1-10 shows the amount of time calculated for

a given temperature to be exceeded for a 24 hour period of time at three

different locations. These locations are White Bluff&, about 11 miles

downstream from the discharge, North Richland, about 38 miles below the

discharge, and the Washington-Oregon border about 71 miles below the

discharge. The amount of time the water temperatures are calculated to

exceed 68
0
F (20 0C) at each of these locations is summarized in Table

4.1-1.

Table 4.1-1

Frequency Columbia River Temperature is Calculated to Exceed

68
0
F (200C) for 24 Hours

Location Without Discharge

o (Avg.	 Days/Yr.)

White Bluffs 0.0 0.0

North Richland 0.0 0.0

Washington-Oregon 2.0 7.3

With Discharge

(a)	 (Avg. Days/Yr.)

0.0	 0.0

0.2	 0.7

2.7	 9.9
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in

Figure 4.1-11 shows the amount of time calculated for a given tempera-

ture to be exceeded at North Richland for three different periods.

These periods are one-hour, 24-hours and 7-days. The amount of time the

water temperatures are calculated to exceed 68
0
F (20 0C) for each of

these periods is summarized in Table 4.1-2.

Table 4.1-2

Frequency Columbia River Temperature is Calculated to Exceed

68
0
F (20 0C) at North Richland

r^.

Period Without Discharge With Discharge

%	 (Avg.	 Days/Yr.) .) (Avg.	 Days/Yr.)

One Hour 0.0	 0.0 0.0 0.0

24 Hours 0.0	 0.0 0.2 0.7

7 Days 0.3	 1.1 0.6 2.2

HGP discharge characteristics for parameters other than tem-

perature are given in Table 2.4-2. Liquid discharges from the HGP,

other than the once through cooling water, are small in volume. These

discharges consist of common substances in relatively dilute form which

are neither toxic nor obnoxious. The discharges are rapidly diluted in

the cooling water and the river, such that water quality standards are

met at the edge of a mixing zone that extends from the river bottom to

the river surface, 100 ' feet beyond each end of the diffuser, and 50 feet

above to 3000 feet below the discharge. Hence, no impacts are reason-

ably anticipated at the Washington-Oregon border or downstream.

4.1.2	 Air

The plant occasionally utilizes an auxiliary boiler and an

emergency diesel generator. Annual consumption of petroleum fuels is

8,000 gallons of motor fuel and 4,000 gallons of fuel oil. There is no

significant deterioration of the air quality resulting from operation of

these units.

4-17



4.1.3	 Land

The only interfaces between the operation of HGP and the

surrounding land is a septic tank-tile field used for disposal of san-

itary wastes from the plant and the transmission lines which carry the

power to the Northwest grid. No impact on the environment from the use

of the tile field has been experienced nor is any impact expected during

future operations.

No significant impact is reasonably anticipated from the

transmission line due to continued operation of the HGP.	 Some soil was

disturbed at the time the transmission towers were constructed-(mid

+ 1960's). At the present time a dirt track is maintained along the 22

miles of 500 KV transmission line from HGP to the BPA Vantage Substation

C7 12 to allow inspection of the lines.	 Minor local wind erosion occurs when

Cry this track runs through areas of very sandy soil.

4.2 IMPACT ON TERRESTRIAL RESOURCES

The Desert Steppes and Knob and Kettle terrestrial types are

not unique to the HGP site. No significant liquid, gaseous or solid

wastes are emitted from HGP which interact with the terrestrial environ-

ment surrounding the HGP.

Tile field discharges and solid wastes are confined to inside

the HGP site. It is reasonably anticipated that no impacts from HGP on

the terrestrial environment will occur because of the absence of signif-

icant discharges which interact with the terrestrial environment.

Negligible impacts on vegetation are expected to occur along

the 22 miles of 500 kv transmission lines connecting HGP to the North-

west power grid because of the infrequent use by maintenance vehicles.

The low height of resident vegetation (sagebrush, cheatgrass) preclude

any use of chemical control (herbicides) methods.
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The thermal plume from HGP does not impact the river shoreline

or islands until it has completely mixed with the river. Since the

temperature rise of the fully mixed river is small (< 1.20 F, see figure

4.1-9) it is reasonably anticipated that impacts on streamside vegeta-

tion and wildlife will be negligible.

4.3	 IMPACT ON AQUATIC RESOURCES

The possible areas where biological impacts may occur have

been identified and organized under the headings: 	 impingement on intake

screens, passage through the condensers, and entrainment in the dis-

charge plume.	 -

4.3.1	 Imoingement

r

Thement ofotential	 impact of impingement (physical entrapmentP	 PP

fish upon trash screens by water velocity) upon the screens of the

intake structure 	 depends upon the intake current velocities, 	 the pres-

ence of susceptible river organisms, and entrapment between the coarse

trash racks and screens.	 Impingement primarily effects fish.	 Forty

species of fish reside permanently or temporarily (anadromous forms) in

the central Columbia River. 	 Not all of these species are of equal

susceptibility to the intake structures.	 Adult fish are in no dan ger from

the intake structure because of their inherent swimming ability and

stamina.	 Fish present in the vicinity of the intake during its juvenile

stages are much more susceptible than larger fish.

Although scrap fish such as juvenile carp, suckers, squawfish, and

shiners may be of ecological importance, they are generally available

in biological surplus, are rarely harvested directly by man, and are

quite adaptable to changing environmental conditions. In contrast,

salmonid fish are important species. Intensive commercial and sport

fisheries harvest large numbers of salmon, the supply of these species

is limited, and they are more sensitive to changes in environmental

conditions. Studies at the HGP intake from 1973 through 1976 showed

4-19



that non-salmonid species made up only a small fraction of the total

fish sampled.
(4-4,4-5,4-6) 

Logically then, the assessment of the envi-

ronmental impact of the intake structure must give first priority to

juvenile salmonids.

Juvenile fall chinook susceptible to impingement at HGP are

present in the area only for a brief span of time each spring. Fry

emerge from the gravel of the river bed at a length of about 30-35 mm in

fork length primarily during February and March. Many fry are displaced

downriver immediately after emergence due to the strong directional flow

of the current. Many of these fry reach inshore areas for a period of

+`-	 feeding and growth prior to direct seaward migration. This period is

essentially complete by the end of July. Juvenile chinook spawned up-

stream of Priest Rapids Dam will pass through the Hanford reach during

August. The seaward migrants usually exceed 50-60 mm in fork length and

have relatively well-developed swimming ability and stamina. The weakly

swimming fry present in the river immediately after emergence in the

spring are those stages of juvenile chinook potentially most susceptible

to intake structures withdrawing water from the central Columbia River.

Weekly beach seinin g during March and April, 1976, revealed that the

mean fork length of juvenile chinooks ranged from 40 to 47 mm. (4-6)

Other salmonid species of prime importance in the central

Columbia River are rainbow trout or steelhead (Salmo aairdneri), coho

salmon (Oncorhynchus kisutch) and mountain whitefish (Prosooium

williamsoni). With the exception of whitefish, these fish are largely

anadromous and deposit eggs in the gravel of the river bed; the emergent

fry is the stage most susceptible to intake structures. Whitefish are

residents that deposit adhesive eggs on the gravel of the river bed, and

the resulting larvae and fry are both susceptible to intake structures

when they appear in the river drift.

During the studies conducted at the HGP intake from 1973

through 1976, no natural steelhead were found either impinged on the

intake screens or passed through the screens into the intake structure.

It is, therefore, reasonably anticipated that the intake does not impact
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steelhead. In addition, few coho salmon or whitefish were collected

during these studies. Therefore, the primary species of interest in

considering the interaction with the intake is the fall chinook salmon

fry.

The presence of fall chinook fry is limited in time to February

through July with the greatest potential for resource damage occurring in

March through May. During this span of time, water flow in

the central Columbia range from about 36,000 cfs to a peak of well over

300,000 cfs, with a resulting differential in water level of 18 feet.

+tea

{	 Modifications to the HGP intake as described in Secfion 2.4.2^r-
were completed to reduce the impact of the intake on the fall chinook

outmigrants. The elimination of access gaps and openings(4-4,4-5)has

reduced the entrainment of juvenile salmonids far below past levels.

Cr"	 Changing to the smaller mesh (1/4 inch to 1/8 inch) traveling screens

reduced entrainment of young fish but increased impingement. Instal-

lation of the troughs, low pressure spray, and continuous operation of

the screens has increased survival of impinged fry to 95%. (4-6) The

Washington Department of Fisheries has estimated
(4-6a)

 that an average

of approximately 2 million swim-up fry pass the HGP intake each year.

Of these 2 million fry less than 20,000 or to are impinged. Of those

fry impinged less than 5b are lost. Hence, chinook fry losses are

estimated to be on the order of 1,000 or less fry per year.

4.3.2	 Passage

The withdrawal of waters from a water body may affect macro-

scopic and microscopic organisms drifting in the river such as fish eggs

and larva, zooplankton, phytoplankton, insect larva and reproductive

stages of various river invertebrates. These organisms passively enter

the intake structure, pass through the screens and are subjected to

thermal and mechanical stresses in the cooling system. Phytoplankton

and zooplankton are evenly distributed in the Columbia River near HPG.
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The abundance of these organisms is highest in July. The flow rate of

the Columbia River is also relatively high in July. Since the HGP uses

about 1% of the annual average flow for cooling it is reasonable to

expect that about 1% of these drift organisms are impacted by the HGP.

It has been established that loss of these organisms will be ecolog-

ically negligible. (4-7) The impact of plankton entrainment upon the

basic river ecology is not significant because: (1) the plant removes

but a small portion of the large volume of water available in the cen-

tral Columbia River ( 1 1% of average annual flow); (2) no nutrients are

permanently removed from the water supply; (3) reservoirs located down-

stream provide enhanced capacity for plankton regeneration; (4) phyto-

plankton is derived to a large extent from areas upstream, although some

local sloughing-off of periphyton contributes to the total plankton
f

population; (5) the biological surplus of the organisms. Sealing of the

gaps between the intake screen sections and the intake screens and walls

resulted in large reductions in the number of fry passing the screens(4-5).

*	 Observations conducted in April 1976 confirmed that very few fry had passed

the intake screens.

4.3.3	 Discharge

Exposure of Fry to the Thermal Plume

There are two principle factors to be considered in any dis-

cussion of thermal effects: the magnitude of the change in the water

temperature above or below ambient and the length of time the organisms

are exposed to that temperature change. The great wealth of information

in the literature on the thermal tolerance for a wide range of aquatic

biota indicate that although an organism may be exposed to water temper-

atures above the apparent lethal limit, if the exposure time is suffi-

ciently short, survival can be expected. Thus, in the following dis-

cussions predictions of effects will be based on time-temperature rela-

tionships.

Many years of research at Hanford and other laboratories have

resulted in the determination of time-temperature relationships for many

species of aquatic organisms. In a recent publication Coutant presents
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data for over sixty species of fish. (4-8) A 1971 Environmental Pro-
tection Agency document discusses Columbia and Snake River species. (4-9)

Much work has been directed toward determining the effect of thermal

discharges on the various life stages of the fish found in the Hanford

reach (see Figure 3.1-6). The salmonids have been emphasized in the

Hanford studies because of the importance of the salmon. While fish

have received the majority of the attention in these thermal tolerance

studies, there is also information available for representatives of

other forms of aquatic life.

Salmon and steelhead trout fry and juveniles occupy the water
(4-10,4-11)

r of the Hanford reach primarily during March through August.
rte..
^- Since many of these fish are in the zero age class, they do not possess
c^

cr: the degree of swimming ability associated with the older juveniles or

adults.	 They are to some extent passively drifting with the river
-10)

rrz currents.	 Mains and Smith (4 found that the majority of these fish,

50-601m, are to be found within a few hundred feet of the shorelines.

The remainder are distributed in the river cross section, mostly in the

upper 30 inches of water. 	 This distribution implies that only a small

percentage of the downstream mi grants will be exposed to the HGP dis-

charge plume.	 If the fish were evenly distributed in the river about 3%

would be exposed to temperatures greater than 720F.

The impact of thermal exposures on fall chinook fry is empha-

sized in the following discussion. Other salmonids such as steelhead

and coho whitefish are equal or more tolerant of thermal dose than the

fall chinook 
fry. (4-12,4-13 ) 

Hence, if no impacts are predicted for

chinook fry it is reasonable to anticipate no impacts on these other

species.

Models have been developed previously to predict the impact of

thermal plumes on outmigrant chinook fry. 4-14 
The models are based

upon both physical measurements of a thermal plume and on laboratory

data relating thermally induced mortality, equilibrium loss and behavior

4-23



stress to thermal exposures. (4-15 through 4-23) The modeling approach

has been applied to the HGP plume to determine its effect on down-

stream migrants. A recent study of the HGP plume (see Section 4.1) has

been used to predict the time-temperature pattern experienced by a

downstream migrating chinook fry assumed to pass through the plume

centerline. The plume downstream of the end discharge port, where

60% of the total HGP discharge passes, presents the greatest thermal

challenge to the fish and was used in the following analysis (see

figure 4.1-2). With a distribution of fry similar to that measured

by Mains and Smith and a plume width of 50 feet, less than 3% of the

downstream migrant fry would be exposed to the plume out of the end

port. For purposes of this analysis a low river flow and a warm
CO	

ambient water temperature was selected. The assumption was that if

c	 an effect of thermal discharges could be demonstrated on fish fry,

it would occur under these conservative conditions. The

river flow conditions selected were 44,000 cfs at a water temperature of

Ct
	

180C (64.4 0F). Such conditions might exist in the late summer. Earlier

in the summer or in late spring the ambient river temperatures are lower

and the flows in the river can be many times greater than those of the

test case. Thus, in the early summer when most fall chinook fry are

present in the river, plume conditions are less severe than in the case

being considered.

Utilizing the conditions set forth and the physical measure-

ments that have been made on the actual plume, a time-temperature ther-

mal exposure prediction was calculated for a fish 30 inches below the

surface which may pass through the plume centerline. The results

of these calculations are presented in Figure 4.3-1. Figure 4.3-1

indicates that during the first 100 seconds after the effluent leaves

the discharge port the major portion of the plume dilution occurs.

The exposure time on a descending scale of temperatures was generated

using the flow velocity of the river at the centerline of the plume. The

exposure times are presented in Table 4.3-1. Since the discharge ports

are near the river bottom, in approximately 25 feet of water, the plume

does not reach the surface for a distance of 60 to 100 feet from the

point of discharge. By the time the plume reaches the surface, it has

been cooled by dilution to a temperature of 4.5 0C (8.1 0F) above the
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11
TABLE 4.3-1

ESTIMATED THERMAL DOSE AT PLUME CENTERLINE UNDER L0V RIVER FLgW
(44,000 CFS) AND HIGH AMBIENT RIVER TEMPERATURE (18 C OR 64.4 F

Delta Temperature	 River Temperature	 Exposure	 Cumulative Exposure

0 	 °F	 0 	 of	 Seconds	 Seconds

17.5 31.5 35.5 95.9 0.10 .10
17.0 30.6 35.0 95.0 0.10 .20
16.5 29.7 34.5 95.1 0.11 .31

16.0 28.8 34.0 93.2 0.12 .43
15.5 27.9 33.5 92.3 0.13 .56

15.0 27.0 33.0 91.4 0.14 .70
r 14.5 26.1 32.5 90.5 0.15 .85

14.0 25.2 32.0 89.6 0.16 1.01

13.5 24.3 31.5 88.7 0.18 1.19

13.0 23.4 31.0 87.8 0.20 1.39
12.5 22.5 30.5 86.9 0.23 1.52

r 12.0 21.6 30.0 86.0 0.26 1.38

^r 11.5 20.7 29.5 85.1 0.29 2.17

11.0 19.8 29.0 84.2 0.33 2.50

10.5 18.9 28.5 83.3 0.37 2.87

10.0 18.0 28.0 82.4 0.41 3.28

9.5 17.1 27.5 81.5 0.46 3.74

9.0 16.2 27.0 80.6 0.51 4.25

8.5 15.3 26.5 79.7 0.56 4.81

8.0 14.4 26.0 78.8 0.62 5.43

7.5 13.5 25.5 77.9 0.67 6.10

7.0 12.6 25.0 77.0 1.25 7.35

6.5 11.7 24.5 76.1 1.65 9.00

6.0 10.8 24.0 75.2 2.05 11.05

5.5 9.9 23.5 74.3 2.45 13.50
5.0 9.0 23.0 73.4 3.00 16.50

*4.5 8.1 22.5 72.5 3.50 20.00

4.0 7.2 22.0 71.6 4.00 24.00

3.5 6.3 21.5 70.7 5.50 29.50

3.0 5.4 21.0 69.8 10.00 39.50

2.5 4.5 20.5 68.9 20.50 60.00

2.0 3.6 20.0 68.0 25.00 85.00

1.5 2.7 19.5 67.1 2065.00 2150.00

1.0 1.8 19.0 66.2 2250.00 4400.00

*Point at which plume intersects river surface.
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ambient low flow temperature. In the test case, this would be 22.50C

(72.5 0F). A graphical representation of the temperature profile of the

plume both in time and distance from point of discharge is presented in

Figure 4.3-2.

The second part of the model consists of the thermal tolerance

data for the fish, in this particular case the chinook fry. The data

were generated by Coutant
(4-24)

 and have been represented graphically in

Figures 4.3-3 and -4. The first figure indicates the time-temperature

relationship for death at elevated temperatures and the second figure

presents a series of curves for loss of equilibrium.
..J	-

If a fish does pass directly through the plume centerline it
CT:+

will never encounter elevated temperatures for a time period which would

prove lethal to it, or even cause it to lose equilibrium. This is seen

by comparing the mortality and loss of equilibrium curves in Figures

4.3-3 and -4 with the temperature profile of the end port discharge at

HGP, Table 4.3-1 and Fig. 4.3-2. The model predicts that if a fish

encounters the plume at the surface, the highest temperature experienced

by the fish would be 22.5 0C (assuming an ambient river temperature of

18.00 C) for only 4.0 seconds (if the exposure time is assumed to be

controlled by the river velocity). Figure 4.3-4 indicates that the

lowest temperature which produced loss of equilibrium to less than ten

percent of the fish was 26.0 0C at an exposure time in excess of thirteen

minutes.

The 1964 report of Mains and Smith 
(4-10) 

indicates that the

majority of the fish are to be found along shore and in the upper por-

tion of the water column. A graphical representation of salmon fry

distribution was presented by Templeton and Olson in 1970
(4-14) 

and has

been reproduced here as Figure 4.3-5 with the HGP discharge shown. From

this it can be speculated that a small fraction of the fry that are

moving through the deeper waters might encounter the higher tem-

peratures of the plume, temperatures that are above lethal levels if the
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®	 fish is exposed for a long enough period of time. But, the important

point is that the exposure time to these higher temperatures is extreme-

ly short, on the order of a second. The entire exposure time from the

warmest point in the plume, 17.5 0C above ambient to the point at which

the plume reaches the surface at 4.5 0 C above ambient is only 20 seconds.

According to figures 4.3-3 and 4.3-4 this period of exposure is insuffi-

cient to cause death or loss of equilibrium. One set of data (4-24a)

indicates that loss of equilibrium occurs at 29
0
C (84.2 0 F) immediately

with no fish recovering when returned to cooler water. This data appears

to conflict that provided in reference 4-24. If fry were migrating down-

stream in deep water and were subjected to the centerline plume they would

experience temperatures exceeding 29
0
C (84.20 F) for about 2 Seconds before

being swept along into cooler waters. Given the small spatial extent of

the plume when it first exits the discharge it is not anticipated that a

significant fraction of the fry would be so exposed.

During times of the year when the Columbia River temperatures

are below about 7.2 0C (45 0F) a reduced coolant flow rate is used which

results in a greater temperature rise across the condenser and a dis-

charge of about 25 0C (450 F) above ambient river temperature. Downstream

migrants which may pass through the thermal plume centerline will not

encounter temperatures greater than 26
0
C for more than a few seconds.

Hence, no effect such as death or loss of equilibrium would be reason-

ably expected.

During late summer, Columbia River temperatures may exceed

200C (680 F). Exposure of fish passing through the plume to temperatures

greater than 26
0
C will occur for relatively short times, on the order of

seconds. No effects such as death or loss of equilibrium would be

reasonably anticipated.

The above analysis was done using a river flow rate of 44,000

cfs. licensed minimum flow of the Columbia River is 36,000 cfs in the

vicinity of HGP and this low flow is occasionally experienced during the

late summer, fall and early spring. Occurance of flows lower than

44,000 cfs will result in slightly longer exposure times to higher
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temperatures than listed in Table 4.3-1. However, analysis of the

effects of the lower flow as it related to the old WNP-1 project (see

the introduction to Chapter 3) showed that the exposure times are still

on the order of tenths of seconds and seconds. No effects such as death

or loss of equilibrium would be reasonably anticipated.

Exposure of Adults to the Thermal Plume

Adult salmonids migrating upstream possess sufficient swimming

power and sensory capability to direct their position in the river with

respect to the thermal plume. Sonic tracking studies have been con-

cc
es5 ducted with upstream migrants passing through the Hanford stretch. (4-25,4-26)

In these studies fish were tracked from Richland to Priest Rapids Dam.

The route selected by the fish was the north or east shoreline of the

river. The selection became more pronounced in the area of the oper-

rv-:	 ating reactors which were located on the opposite shoreline. These

studies indicate that the discharge of heated waters into the Columbia

River does not pose a barrier to upstream migrating fish. The portion

of the river affected by HGP's plume is sufficiently small and occupies

a portion of the river's center so as not to block the passage of these

shore oriented migrating fish.

Cold Shock

Another possible impact at HGP comes from the cessation of

thermal discharge upon plant shutdown. In some cases the thermal plume

issued from a power plant may act to attract aquatic organisms, partic-

ularly fishes. These organisms reside in the artificially heated waters

for long periods of time, becoming acclimated to the elevated temper-

atures and, in fact, dependent upon them for survival. While fish

mortalities have occurred at several power plants following shutdowns,

these took place in the southern and eastern U.S. and involved species

of fish with thermal requirements completely opposite that of salmonids.

"Cold Shock", as this effect is called, is not reasonably expected to

occur at HGP due to its location on a swiftly flowing reach of the

Columbia River with the discharge in the mid-channel section of the
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river.	 For fish to become acclimated to the warmer temperatures of the

plume, fish would have to occupy these waters for several days. 	 This

would require a considerable expenditure of swimming effort in the river

currents.	 It is not expected that fish would find the elevated water

temperatures so attractive as to put forth this effort.	 Limited sampling

above and in the plume in 1973-74 did not indicate that fish attraction

was a problem. (4-7)	 Fish populations downstream from the area where the

river has become thermally homogeneous, will 	 experience only a slight

elevation in temperature.	 The removal of the heat source during plant

shutdown will	 result in an insignificant change (less than 1 0 F)	 in the

thermal environment.
Om

c
Soawninq and Incubation

In the early days of Hanford the spawning of fall chinook was

observed by Hanford ecologists. 	 At that time some spawning grounds were

influenced by a number of production reactors. 	 Starting in 1947 aerial

counts were made of the spawning redds.	 The results show that an in-

crease has occurred in the number of fall 	 chinook salmon using this area

for spawning. 
(4-11)	

During this period of increasing salmon spawnin g in

the Hanford reach, a number of changes have occurred in the Columbia

River which explain these increases. (4-28)	Most important of these is

the	 construction of additional hydroelectric projects which have re-

sulted in the inundation of spawning beds in other places on the Columbia

River.	 As more and more areas were covered by reservoirs the salmon

were displaced to other areas acceptable to them.	 The discharge of

reactor effluent did not deter large numbers of salmon, apparently

displaced by dams from customary spawning grounds, from spawning in the

Hanford Reach area.	 Continued spawning indicates that these areas are

still quite acceptable to the salmon.

Although the numbers of spawning pairs of salmon tended to

increase over the years in waters downstream from the reactor areas it

was not known how the slightly warmer water affected the fertilized eggs

and resulting fry. A series of experiments were conducted in which

spawn was taken from fail chinook and maintained at 2 0F intervals above

the ambient river temperature throughout incubation, hatching, and early
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-29)fry stages. (4 The survival at temperatures simulating those mea-

sured in the spawning beds downstream from reactor discharges were well

within those acceptable under normal hatchery operations, i.e., 10-120

mortality.	 Exposure to sublethal temperature increases resulted in

accelerated growth rates, with a 2 O increment increasing growth by a
factor of 1.4 times. 	 These studies concluded that developmental stages

of fall chinook can safely withstand slightly elevated water temperatures

and that these temperatures favor eggs and fry survival of late spawners.

Slight temperature increases during the incubation period may be to the

advantage of the fry since it is known that the larger the size of the

a young at time of release from the hatcheries, the greater the -numbers of

returning adults.

cr:

The closest major downstream salmon spawning area is located 8

miles downstream from HGP at River Mile 373. 	 This area has been used by

approximately one third of the fall chinook salmon spawning between

Richland and Priest Rapids Dam during the years 1966-1975.	 The con-

tinued use of this area as a major spawning area by fall 	 chinook in-

dicates that the effluent from HGP does not detrimentally affect the

spawning ability of adults or the survival of eggs and fry.

Disease

Pathogenic disease agents appear to be more of problem to

adults than to juveniles during migration. 
(4-30) 

Columnaris has been

subjected to the greatest investigation, especially with regard to adult

salmon. Natural outbreaks of columnari"s disease have been linked to

high water temperatures in excess of 60 0 F. Adult salmon are exposed to

columnaris whenever they are in the river. However, exposure occurs

mostly at fish ladders with resident coarse fish providing a source of

infection. Columnaris disease infections generally fail to develop at

500 F and are not lethal at 62 0 F. Columnaris is generally most severe in

the Snake River and in the Columbia River for some distance below its

confluence with the Snake River. (4-31)
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Furunculosis and dermocystidium are diseases which have been

associated primarily with fish hatchery operations. In 1965 dermocystidium

was shown to cause heavy mortalities at the Priest Rapids Spawning

Channel .(4-32)

A number of studies have demonstrated that these fish diseases

found in the Columbia River become more infectious with increasing

temperatures. However, the disease "cause and effect" relationship is

understood only in general terms of stress factors, one of which is

temperature. Other factors including the general condition of fish,

nutritional state, size, presence of toxicants, level of anti-body

protection, exposure to nitrogen supersaturation, level of dissolved

oxygen, and perhaps other factors inter-relate in the infection of fish

by diseases.

dm

r:	 Higher temperatures in the river due to the HGP discharge, may
G

aggrevate the already existing problems associated with the incidence of

infection and severity of fish diseases for two reasons. First, the

time that temperatures over 50 0 F are experienced in the river will be

lengthened a few days by the HPG discharge. Second the temperatures in

the river will be increased by a few tenths of a of by the HGP discharge.

Both of these perturbations are relatively small when compared to natural

variations in river temperature.

Elimination of the HGP's discharge would not reasonably be

expected to significantly decrease the problems associated with fish

disease. Most salmon are exposed to the disease in fish ladders far

downstream from the HGP discharge where the effect of the HGP on river

temperature is immeasurable. Natural river temperatures are such that

the conditions for the propagation of the disease will still exist.

Benthic

A recent study of the benthic community (4-7) in the vicinity

of HGP showed two changes immediately below the HGP discharges when com-

pared to areas just outside the plume. First, the number of organisms

within the thermal influence of the discharge was statistically differ-

4-37



ent from the colder water areas of the river. Second, the winter reduc-

tion in numerical abundance appeared delayed when compared to the cooler

areas. This study also found that greater abundance of benthos occurred

near the shoreline than in mid-river. The study concluded that the

"discharge of heated water by HGP was not a significant impact to benthos

populations downstream from the site".

4.4	 HUMAN ENVIRONMENT

The effect of operation of HGP and the functionally related

facilities on the human environment are considered in this section. 
^

01 Effects are considered at two levels, regional	 and local.	 At the re-

V gional	 level	 the consideration is the potential	 for effect from con-
rl

CM tinuing to provide electrical 	 energy. At the local level	 the rela-

tionship between the HGP and the human elements of the environment are

considered.

4.4.1	 Regional

Regional environmental impacts associated with the proposal

result indirectly by the economic and population growth supported by the

provision of electrical energy to the region. The provision of elec-

trical energy to a region is an enabling rather than a causative factor

for economic and population growth. A number of factors are necessary

for growth to occur. Some of these factors, such as markets for prod-

ucts, availability of raw materials, labor, utilities and transportation

and community attitudes as expressed in zoning laws effect economic

growth. Other factors such as the availability of jobs, the quality of

schools, recreation and shopping facilities and the general environment'

of the area effect population growth. The topic of the effects.of

providing energy supply for a region has been explored in a recent

Supply System EIS Supplement. (4-33) While that document considered
providing 2,400 MW of generating resource from new facilities, it is

relevant to a proposal to continue to provide 860 MW from the existing

HGP. The impacts associated with providing this energy from HGP are

reasonably anticipated to be less then with 2,400. The proposals

differ in magnitude and time frame, with the HPG proposal including
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1978, 79 and the early 1980's while the cited document focuses on the

mid 1980's and on. Summary material from the cited document is quoted

below. These conclusions appear valid for the HGP proposal as well as

for the proposed action considered in that document.

"The most significant changes are increases in urban and residen-
tial	 land use, with concommittant reduction of some agricultural,
forest or currently vacant land. 	 Since the energy provided by the
Proposed Action is a relatively small part of the total electric
energy supply of the area, these additional 	 land-use changes re-
lated to the Proposed Action are less than the changes attributable

Cri to growth enabled by all	 other factors.	 With existing land-use and
pollution control	 legislation, most of the adverse impacts of these
land-use changes can be mitigated by the appropriate governmental
units."

"It is not reasonably anticipated that the Proposed Action would
result in measurable chan ges or impacts in the vicinities of the
already existing principal	 industrial	 users of electric energy.
The Projects would not induce major expansion of these existing
industries or broaden existing areas of environmental	 impact.	 Most
of the energy from the Projects would be used by these industries
as a replacement source for non-firm energy."

"The regional impact analysis was performed using predictions based
on a number of economic growth scenarios from 1975 to 1990. The
scenarios established a reasonable range within which future events
can be expected to occur. That portion of the growth which can be
attributed to the Proposed Action to the increase in electrical
demands 1975 to 1990. The impacts associated with the Proposed
Action are bounded by the scenarios analyzed."

"It is not reasonably anticipated that the portion of total growth
of the region which may be enabled in part by an adequate supply of
electrical energy will have significant effects on existing social
and economic structures and on the physical environment of the
region or the Participants' service areas. Such growth is antic-
ipated to provide more employment, higher income levels and greater
productivity; it will also support extended and improved public
services. The increase of the regional population and the diver-
sification of the region's economic base may be accompanied by
increased production of air and water pollutants and changes in
land-use. Many of the potential impacts are beneficial and most
potentially adverse impacts are subject to mitigation."

"The most important beneficial economic impacts of regional growth
include increases in employment, personal income, and value added.
Potentially adverse economic impacts include increasing costs of
public services and population growth brought about by employment
opportunities."
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"The impacts of growth on social institutions are closely related
to increases in population. Among others, they include changes in
demographic characteristics, increasing use of limited cultural
resources, and the effects of urbanization and greater population
densities. The latter encompasses the improved delivery of ser-
vices as well as greater problems with noise, congestion, and other
adverse aspects."

"Potential physical environmental impacts related to growth include
greater production of air and water pollutants, increased and more
intensive use of water resources, and changes in land-use. Mitiga-
tion of these impacts will incur economic costs. The portions of
growth related environmental impacts which are attributable to the
energy provided by the Proposed Action represent relatively small
parts (in the prder of 15%) of the total impacts attributable to
the total availability of new electric energy in the region."

c

	

	 As described in Section 3.2.1, energy from HGP operation,

under certain circumstances, can be supplied to Southern California over
M

	 existing BPA transmission lines. When this is done environmental ben-

efits will occur. The rate of oil burning, with its associated air

pollution burden, will be reduced in an area of serious air quality

problems. For each day of HGP Operation, when the total amount of

energy is sent to California, approximately 30,000 barrels of oil will

be saved. Typically, this reduction in oil-fired plant operation will

reduce the amount of pollutants released into Southern California air

each day by the following amounts:

30 2	60 tons/day

NO 	 140 tons/day

particulates	 4 tens/day

The reduction in the rate of U.S. oil importation made possi-

ble by this action may reasonably be expected to be insignificant.

However, the direction of the change would generally be considered

desirable.

4.4.2	 Local

Because HGP is an existing operating facility the proposal

will not change local demands on the human environment. The Tri-Cities,

where most of the HGP and related facilities staffs are located is a

U
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community experiencing a high population growth rate. The local Govern-

ments feel stressed to provide the level of services they deem appro-

priate for this growing population. The proposal does not affect this

situation in that there is no anticipated increase in population re-

sulting from continued operation of the HGP. (See Section 8.1 for fur-

ther discussion of this topic.)

4.5	 NPR IMPACTS

Continued operation of the NPR is required for the proposed

,a	 continuation of HGP. However, continued operation of the NPR-by ERDA

has utility for production of plutonium independent of the HGP and con-

tinued operation of the NPR may occur regardless of any decision by the

Supply System as to continued operation of HGP. The environmental

impacts of NPR are presented here as an other issue which does not per-

tain to any element of the environment listed in Table 3.0-1, but which

is relevant to the proposal. The impacts on the environment are dis-

cussed in detail in ERDA-1538.
(4-34)

 An environmental assessment is

being prepared by ERDA relating to the operation of the NPR and will be

published in 1977.

4.5.1	 Intake

The cooling water intake for the NPR is described in Section

2.5. To date, no known studies have been made to quantify the impact of

the NPR cooling water intake on the aquatic environment. When both NPR

and HGP are operating, the NPR intake volume is 290,000 gpm. This

results in a velocity through the 1/8-inch screens of 1.25 fps. From

studies at HGP it is not likely that the NPR intake facility, with a

1/8-inch mesh screen, will have a problem with fish entrainment. How-

ever, it is possible that there will be impingement on the screens. At

the present time neither the rate of impingement of fish on the screens

nor the mortality of impinged fish has been quantified.
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4.5.2	 Discharge

During normal NPR operation with HGP on line approximately 460

megawatts of heat are dissipated by NPR to the river. The 290,000 gpm

of water is discharged through a 102-inch line to the center of the

river. The temperature of the discharged water depends upon the ambient

river temperature and pumping operation. The maximum discharge tem-

perature is 83.40F. Both the flow and the temperature rise of the NPR

discharge are smaller than the HGP discharge. _ It is therefore rea-

sonably anticipated that the impact of the NPR discharge is smaller than

the impact of HGP discharge. Investigations on the HGP discharge show,

that there is no significant impact on the aquatic environment (see

'	 Section 4.3). Since the NPR discharge is located in and affects the samee

'	 area of the river as the HGP discharge it is reasonably anticipated thatC
r.	 there is no significant impact to the aquatic environment from the

yn	 discharge of the NPR facility. At most, the fully-mixed discharge from

NPR would raise the river temperature about 0.27 0F, during the minimum

river flow of 36,000 cfs. At the average river flow of 120,000 cfs, the

increase in river temperature from the NPR facility would be only about

0.080F.

4.5.3	 Radiological Imoact

Detailed studies have been conducted to determine pathways

leading to the exposure of man from the release of radioactive materials

from the NPR and these are presented in ERDA-1538.
(4-34)

 All signif-

icant environmental exposure pathways were evaluated, including sub-

mersion in the plume, drinking water, foodstuff irrigated with Columbia

River water, atmospheric iodine - pasture - cow - milk - pathway, etc.

The methods employed were expected to provide the best estimate of the

doses associated with the different exposure pathways.

More recent dose calculations were provided by ERDA for the

"hypothetical maximum individual" with reference to NPR as well as the

"hypothetical maximum individual" with reference to the fuel fabrication

facilities at the 300 Area just north of the City of Richland. For the

NPR it is assumed that this "individual" resides continuously 5.5 miles
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northwest of NPR. For the 300 Area facilities it is assumed that this

"individual" lives 2,000 meters east of the fuel fabrication facility.

These "hypothetical maximum individuals" are non-existent persons whose

dietary and recreation habits maximize the doses received. These habits

are described in detail in ERDA-1538, Page III.1-1.

The calculated whole body dose potentially received during

1975 by the hypothetical maximum individual from effluent released from

NPR during 1975 was 0.16 mrem.	 This compares with a natural background

dose of about 100 mrem. 	 The dose received was primarily the result of

r external radiation from 41Ar released into the atmosphere. 	 The dose

C:3
e

potentially received by the thyroid of the hypothetical maximum infant

` (one year old) is calculated to be 1.2 mrem from the effluents released
cz

by NPR during 1975.	 This dose was primarily due to 131 I	 in milk.

cr^ Essentially,	 all	 the dose would have been received during 1975,	 since

1311 has an 8-day half-life. 	 The 50-year whole body dose commitment to

the hypothetical maximum individual 	 from 1975 effluents is calculated to

be 0.17 mrem.	 This compares with a 50 year dose commitment due to nat-

ural	 background of 5,000 mrem. 	 This additional 0.01 mrem received

after 1975 was due primarily to the intake of 
90 

Sr in drinking water,

fish and foods irrigated during 1975.	 Calculations were also made of

whole body population dose received during 1975 by the total 	 population

within a 50-mile radius of NPR. 	 This calculated whole-body population

dose received by the approximately 250,000 people during 1975 was 0.64

man-rem.	 This compares with a whole body population dose due to natural

background of 25,000 man-rem.

Uranium is the only radioactive material handled in the United

Nuclear Industries 300 Area fuels production facility. Although process

wastes have been disposed of in the ground in the 300 Area since oper-

ations began, no concentrations of uranium above background have been

observed at the 300 Area forebay, which supplies drinking water for the

300 Area. This forebay is about 0.3 miles downstream of any potential

entry of process waste produced in the 300 Area by the fuel fabrication

facility. In addition, samples obtained at the Richland Pumping Plant
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show no detectable concentrations of uranium above background level.

Calculation of a whole body dose to the hypothetical maximum individual

as a result of the 300 Area Fuels production facility during 1975 show a

dose of 2.0 x 10-4 mrem. Assuming 250,000 people reside within a 50-

mile radius of the facility, the average first-year whole body dose to

the individual is calculated to be 2.1 x 10 -6 mrem.

Table 4.5-1 presents an estimate of health effects resulting

from the operation of NPR and fuel fabrication facilities at Hanford

during 1975. The techniques used to calculate these health effects and

the difficulties in using these techniques are described in detail in
Co

	

	
Section III.1.1.6 of ERDA-1538. Since the number of health effects are

all far less than one, it may be concluded that there will be no observ-

able health effects due to NPR operations in 1975. The naturally-

occuring radiation background whole body dose is over 30,000 times

C	 larger than the dose contributed from NPR operations in 1975.

4.5.4	 Fuel Cycle

At the present time, spent fuel from the NPR facility is being

stored in the 105-KE building. No fuel processing is being performed

and no wastes from fuel processing are being disposed. Further, no

spent fuel is being transported off of the Hanford Reservation. it is

anticipated that processing of the spent fuel will begin in 1978,

which will result in the extraction of plutonium from the spent fuel as

well as other byproducts and waste requiring disposal. The environmental

aspects of processing spent fuel for the NPR is given in ERDA-1538.

4.5.5	 Other Impacts

Non-radioactive gaseous emmissions from the NPR are small in

volume and consist primarily of combustion products from an auxiliary

boiler and emergency diesel generators. On the order of five million

gallons of fossil fuels are used annually. It is reasonably anticipated

that no impacts from the NPR on the atmosphere or terrestrial environ-

ment will occur due to the absence of significant discharges.
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Mortality

Whole Body

Lung

Thyroid

Morbidity

Whole Bodyr
rr°a

Thyroid

Genetic Damage(b)
c

Background

E
TABLE 4.5-1

MAXIMUM POTENTIAL HEALTH EFFECTS DUE TO 1975 OPERATION OF NPR

Calculated 50 Year
Population Dose

Commitment (man-rem)

.66

.43

4.0

.66

4.0

.66

1,250,000

Maximum Number of(a)
Health Effects

.00013 cancer deaths

.000022 cancer deaths

.000020 cancer deaths

00026 cancer cases

000080 cancer cases

00020 genetic effects

(a) Total number of health effects through all future years resulting in
operation of UNI facilities during 1975.

(b) The genetic organ doses was conservatively estimated to be the same
as the whole body dose.
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The fuel fabrication facility uses on the order of 640,000

gallons of oil annually. The small volume of the effluents associated

with this use is not reasonably expected to impact the air quality or

terrestrial environment near the facility.

Land areas associated with waste management operations are

discussed in Reference 4-34. About 3% of the Hanford Reservation is

used for structures and waste disposal sites, but only a fraction of

this area is directly associated with the operation of NPR.

M

e^
c=3

ra

Crx
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CHAPTER 5

THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT

AND MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The-Proposal is to continue to provide up to 570 average MW of

electrical energy to loads in the Pacific Northwest. The demand for this

energy presently exists and is expected to exist in the future due to a

growing population, expanding industry and commerce, and an increasing

per capita demand for electrical energy. In this chapter the short-term

uses of man's environment resulting from the operation of HGP are iden-

tified along with the possible long-term productivity of the environment.

"Short-term uses of man's environment" refers to those uses which may

cause impacts identifiable during the operation of HGP under the present
c°ra

proposal, or from the present to about 1995. "Long-term" refers to uses

`	 which may cause impacts to appear in the environment due to the operation

of HGP and which will continue to exist after the HGP is closed down.

5.1	 LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT

Continued operation of HGP provides energy for existing loads

in the Pacific Northwest and significantly increases the cumulative

probability of meeting energy loads in the near-term critical period (See

Section 3.2.3. In the event that the Pacific Northwest hydroelectric

system is not constrained by critical water periods, ener gy can be trans-

mitted to the Pacific Southwest to forego consumption of fossil fuels.

Thus, fossil fuels, particularly oil, can be saved for future needs.

Employment at HGP provides 46 jobs directly. About another

850 are related to NPR operation. Thus, continued operation of HGP contributes

to the economic welfare and stability of the local area.

Continued operation of HGP increases the probability of meeting

both firm and interruptible industrial energy loads. Thus, stable regional

employment in industries with interruptible energy loads is promoted.
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The environmental effects associated with alternative means of

providing energy in lieu of HGP are avoided by continued operation. The

environmental stresses associated with construction of HGP occurred more

than 10 years ago and are now a sunk 'cost.'

5.2	 LONG-TERM PRODUCTIVITY

Operation of the cooling water system, in particular the intake

and discharge structures, are not reasonably anticipated to effect the

salmonid fish populations in the Columbia River in the vicinity of the

HGP site. The impacts are generally short-term in nature and impact

relatively small numbers of individual fish rather than fish populations

as discussed in Section 4.3. In-plant modification to mitigate-impacts

CD	 on fish are described in Section 8.3.

ED
_	 The environmental impacts associated with the continued operation

of HGP are discussed in detail in Chapter 4. These include the loss oferg

less than 1,000 downstream fall chinook fry at the HGP intake, minor

shifts in the benthic community below the discharge, and incremental

increases in the river temperature during late summer. These impacts

effect relatively small numbers of individual fish but do not adversely

impact fish populations. Minor gaseous discharges are emitted from the

HGP with no anticipated adverse impacts on the surrounding terrestrial

environment.

Impacts associated with the NPR intake have not been quantified.

The discharge of heated water from NPR is reasonably anticipated to have

less adverse impacts than the HGP discharge. Other non-radioactive dis-

charges from the NPR are minor and are not expected to cause an adverse

impact.

Radioactive effluents from NPR during steam generation for HGP

do not pose hazards to human health. The annual whole body dose to the

public from the total Hanford reactor area operations is considerably
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lower than natural background dose. Long-lived radioactive by-products

are created as a result of continued operation of the NPR. Waste mate-

rials are contained in spent fuel and in licuid e ffluents and should not

pose a public health hazard.

Continued operation of the HGP and NPR results in the consump-

tive use of resources. The HGP uses about 12,000 gallons of petroleum

fuels annually. The NPR and associated fuel support facilities use

about 5.7 million gallons of petroleum fuel annually. In addition the

NPR uses about 700,000 lbs. of me*_all.ic uranium annually.

Land areas associated with waste management activities are
rr.
c^	 presented in reference 4-34. About 3e or the Hanford ReservaCion is used

r
_^
	 for structures and waste disposal sites, but only a fraction of this

cyl:
area is directly associated with the operation of NPR.

Cr-^
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CHAPTER 6

IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS OF RESOURCES

Those natural resources which are utilized in substantial

quantities during the operation of HGP or NPR are identified in Chapter

5.2 above. All of the resources utilized by the HGP and NPR are rela-

tively plentiful in that the quantities utilized do not preclude

development of other actions or processes which require these resources.

c

m
e

6-1



THIS PAGE INTENTIONALLY
LEFT BLANK



CHAPTER 7

ADVERSE ENVIRONMENTAL IMPACTS WHICH MAY BE MITIGATED

The adverse impacts associated with the continued operation of

HGP are identified in Chapter 4 and summarized in Table 7.0-1. Mitiga-

ting measures for each of these adverse impacts are also summarized in

Table 7.0-1. Each alternative listed in Table 7.0-1 is evaluated in

Chapter 8 (Section 8.3) in terms of its effect upon the environment, its

technical feasibility, and its economic practicability. The alter-

natives listed in Table 7.0-1 are not considered reasonable in that they

do not approximate the proposal's objective with a lower environmental

cost or decreased level of environmental degradation. in addition to
rte:

C3 the mitigating measures identified in Table 7.0-1, the impacts asso-

ciated with continued operation could be avoided by.shutdown of HGP if

the NPR were also shutdown. However, the NPR might well be operated

whether HGP is operated or not. Cessation of operation of the NPR

requires a decision by EROA based on the national requirements for

plutonium. The alternative of discontinuing HGP operation is discussed

under the "no action" alternative in Section 8.1.

Energy conservation is discussed in detail in Section 8.1.1.

In pre-draft consultation the Department of Fisheries and

Department of Game asserted that the continued operation of the HGP

presented a potential risk to salmonid populations using the Hanford

reach. In addition, they asserted that, further studies should be

conducted because of their perception that there is limited knowledge

about the impacts of the HGP's heat dissipation system. The Supply

System believes that a rather large and comprehensive body of knowledge

exists that defines in both general and specific terms the impacts

associated with HGP's heat dissipation system. The references presented

in Sections 3.1.5 and 4.3 cover a wide range of discussions on salmonids

which are relevant to this proposal. While there is "potential risk" to

salmonids from HGP operation, this risk, as shown in Chapter 4,. can reasonably

be judged to be negligible to the salmonid populations which are the

important species of concern.
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Supply System
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TABLE 7.0-1

ADVERSE IMPACTS WHICH MAY BE MITIGATED

Responsible

Impact
	

Mitigation Measure
	

Agency

HGP

1) Removal of less than 1,000 fry

2) Passage of less than 1% of drifting
organisms through condensers

3) Minor shift in bottom community

N	 4) Incremental increase in river
temperature in late summer

a) Modify intake (see Section 8.3.1)
b) Use offstream cooling (see Section 8.3.1)
c) Do not operate in the spring (see Section 8.3.3)

a) Use of offstream cooling (see Section 8.3.1)

a) Modify discharge structure (see Section 8.3.1)
b) Use offstream cooling (see Section 8.3.1)

a) Use offstream cooling (see Section 8.3.1)
b) Do not operate in the late summer (see Section

8.3.3)

NPR

1) Radioactivity released to river

2) Radioactivity released to air

3) Cooling water flow

Provide additional effluent treatment (see
Section 8.3.2)

Provide additional effluent treatment

Incorporate changes similar to HGP (see Section 8.3.2)
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The Departments of Ecology, Fisheries, and Game also asserted

in pre-draft consultation that the use of a closed cycle cooling system

would mitigate the impacts of the HGP's cooling system. The alternative

of installing cooling towers is considered in Section 8.3.1. This

alternative is not considered reasonable because of the already low

impacts associated with the HGP once-through coolin g system. In addi-

tion, off-stream cooling is not required for the HGP under the U. S.

Environmental Protection Agency's Effluent Guidelines.

The Department of Ecology (DOE)	 identified a number of po-

tential impact areas and mitigating actions in pre-draft consultation.

n DOE discussed the disposal	 to land of debris washed from the Intake

screen. This debris	 is presently returned to the river.	 Very little

cr, debris is caught an the intake screens and the majority of the debris

CD that is caught is tumbleweeds. 	 The return of this debris to the river

is	 not reasonably expected to°cause a significant impact.	 DOE also
eW^

stated that an oil	 spill	 p revention plan should be developed. 	 An
oil	 spill plan	 has been developed and.is discussed in

Section 2. 1 .3
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CHAPTER 8

ALTERNATIVES TO THE PROPOSAL

The proposal is to provide up to 570 average MW of electrical

energy to the Pacific Northwest power grid through the continued operation of

HGP. Alternatives to this proposal can be divided into three broad categories:

o Not act on the proposal and shutdown HGP

o Act on the proposal for continued operation of HGP, but
require periodic reviews

o Act on the proposal but make plant facility or operating
schedule changes

Not all of these alternatives are reasonable in that they do not all approx-

imate the proposal's objective with a lower environmental cost or decreased

level of environmental degradation. However, the are allg	 they	 presented here for

the interested reader. In the discussions the following points are considered:

o Environmental impacts of the alternative as related to HGP

o Environmental impacts of the alternative related to other
actions which may occur

o Human environmental effects

o Effect on power costs

The environmental impacts related to HGP and included under the first item

above are generally impacts which the Supply System has the authority to

control. . Those impacts described under the heading "related to other actions

which may occur" and "human environmental effects" are generally impacts over

which the Supply System has no direct authority and cannot, under present

institutional constraints, mitigate. The discussions included under "economic

effect on power costs" do not pertain to any of the elements of the environment

listed in Table 3.0-1. This discussion is included throughout Chapter 8

because it represents an "other issue" which is relevant to the proposal.

8-1



8.1	 THE "NO ACTION" ALTERNATIVE

Taking no action on the proposal would result in closing down the

HGP by June 1978. This would reduce the resources of the Pacific Northwest by

up to J billion KW-hr per year or 570 average HU . This reoresents ahnut 4- , of the
energy resources projected to be available in the region in 1978-79 and 2.5a

of the resources in 1986-87. (8-1) Should the no action alternative be imple-

mented three methods are available to balance loads and resources:

o Encourage and/or require conservation

o Proceed to develop replacement generating resources

o Purchase energy as needed from outside the region —CD

e
?	 Implementation of any of these alternative methods would require action by

numerous local, state and regional entities other than the Supply System.

rr	 Each o' these alternatives have certain unique impacts and effects.. They also

have a number of common im pacts. These common impacts are addressed below

while those which are unique are discussed in the following subsections along

with the s p ecific alternative.

The general impacts and effects of the "no action" alternative are:

Environmental Imoacts Related To HGP

With the "no action" alternative the impacts related to HGP (iden-

tified in Chapter 4 and summarized in Section 1.2) would not continue to

occur.

A decision to discontinue HGP operation would have both positive and

negative human environmental impacts on the Tri-City area. Within a period of

up to about 5 years approximately 50 people would need to find other employment

(approximately 900 people if EROA decided to also shut down the NPR). At the

beginning of this period some unemployment would occur. While some people

would probably be unable to market their skills locally and Nould be fore_d to

relocate, others might reasonably be expected to rejoin the Tri-City labor force.
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The loss of primary jobs and the associated losses of sec-

ondary jobs may ease the demand for housing and city services that the

Tri-City community is presently having difficulty meeting. The con-

struction labor force impacts expected might be alleviated partially by

these 50 (or 900) people competing for other jobs in the area and re-

ducing in-migration. Those leaving the area would provide some slight

extra capacity in the community to absorb in-migrating construction

workers.

A decision to discontinue HGP operation would have an adverse

effect on the individuals employed by HGP particularly in the short

term. The community infrastructure, however, would realize a reduction

in demand during a potentially stressful period.
C73

Environmental Impacts Related to Other Actions

c

	

	 If the "no action" alternative is selected, increased pressure

may be expected on Pacific Northwest utilities to purchase varying

amounts of replacement energy from outside the region. The impacts and

effects associated with this action are similar to those discussed in

Section 8.1.3 relating to purchase of the entire 570 average MW from

outside the region. In addition, during hi g h water years in the Pacific

Northwest the resources of HGP, when not needed in the Northwest, would

not be available to the Southwest. This would have the impacts dis-

cussed in Section 4.4 relating to the generation of electricty in the

Southwest using oil.

Human Environmental Effects

The Pacific Northwest faces an increased probability of an

electrical energy deficit during the years 1978-1984 if operation of HGP

is discontinued . and regional loads increase as projected by the West

Group forecast (see Section 3.2.3).

During the period of time from 1978 through 1985 deficits of

between 1300 and 2500 average MW are forecast during a critical year

without the HGP. If HGP were operating these deficits would be reduced
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by 570 average MW. In 1973, at the height of the electrical energy

crisis, a deficit of almost 1700 average MW was projected. The impacts

which occurred in that year were short lived since early rains in the

fall of 1973 relieved the shortage. The impacts were primarily confined

to the industries which purchase interruptible power.

The extent to which the industrial sector would have to cut

back in the case of an energy deficit is unknown at this time. At a

minimum the sale of interruptible energy will be curtailed. This would

reduce the energy requirements by about 1000 MW. The savings possible

without cutback of production would be implemented next. Some estimates

have concluded that this may be on the order of 5 to 30%.(8-218-3,8-4)

This would most likely result in savings on the order of 200 MW. If

these savings are not sufficient to relieve the shortage, the industrial

sector may be requested or required to reduce production to meet set

quotas. Assuming output and power consumption at this stage of the

cutback are directly proportional and that Northwest industries were

required to reduce electrical energy consumption by another 1000 MW, a

decrease of output by 35 percent would result. The industrial sector

may feel the effects of not being able to obtain adequate power supplies

before an actual deficit situation is reached. Energy-intensive in-

dustries require some assurance of an adequate power supply before

investing capital in new plant construction. Some industries have deferred

plans to locate in Washington State because of their inability to

receive firm commitments for electric power. The net effect of this is

to lower employment opportunities in the area, causing either an out-

migration or an increase in unemployment.

Economic Effects on Power Costs

If the HGP is shut down, power costs in the Pacific Northwest

would be affected by three factors, decommissioning costs, cost of

purchasing replacement energy, if required, and the loss of revenue

from the sale of energy from the HGP. Monies required to retire

the bond debt on HGP are already included in the Northwest's cost of

power so no increase would be necessary to pay off the bonds.

8-4



Decommissioning costs associated with the HGP can range widely

depending upon the mode of decommissioning selected. If the plant were

partially dismantled and usable equipment sold at auction, then net

revenues may be obtained from decommissioning. Minor cost would be

incurred if the HGP were shutdown, disconnected from all power supplies,

drained of all liquids and simply abandoned. Another alternative would

be to put the plant into a condition where it could be reactivated at a

future date.' It is estimated that it would cost about S500,000 to

"mothball" the HGP and about $100,000 per year to maintain it in that

state. Complete removal of the HGP and the associated transmission

lines and restoration of the site to match the surroundin g area would

involve the expenditure of considerable funds.

If ERDA chooses to shutdown the NPR, the Supply System is

obligated to pay ERDA about S9.2 million between 1977 and 1980 for costs

associated with placing the NPR in a standby status. Payment of these

monies may be delayed in the new contracts being negotiated between ERDA

and the Supply System.

8.1.1	 Conservation

Conservation programs might be developed to reduce the prob-

able energy loads by an amount equivalent to the HGP. The development

and implementation of an energy conservation program requires the fol-

lowing:

o Identification of conserving actions and their effectiveness.

o Selection of an implementing program.

o Designation of responsible agencies/organizations for imple-

mentation.

Two types of conservation, short term or immediate savings and long term

savings, must be implemented to replace the HGP. The immediate savings

would be needed to replace HGP during the 1978-1985 time frame, and the

long term savings would be required for longer times.
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Some immediate savings in electrical ener gy use can be accom-

plished primarily by changes in personnel habits. Actions which can be

taken in the residential, commercial and industrial sectors fall into

the following categories:

o reduced lighting (residential, commercial, industrial)

o thermostat setback ( residential, commercial, industrial)

o reduced hot water use (residential, commercial, industrial)

o cut back on industrial output (industrial)

o reduced operating hours (commercial, industrial)

o reduced air circulation ( commercial)

r

	

^xa	 Long term savings in electrical energy use can be accomplished

	

•	 by investment in materials and equipment which would reduce energy

CD

C"r"R

requirements. These include:

o increased insulation in buildings

o increased efficiencies of appliances

o increased efficiency of industrial processes

o installation of supplemental energy sources (solar, wind)

The effectiveness of each of the immediate and long term

savings actions listed above have been estimated for the Pacific North-

west based on varying assumptions. (8-3,3-4) Unfortunately, it is not

possible to precisely determine the extent to which some of these ac-

tions have already been taken by consumers in the Northwest.

Three general categories of programs are available for imple-

menting the conserving actions; educational, incentive, and mandatory

programs. (8-3 ) 
Any comprehensive program developed could be expected to

contain features of each of these categories. These implementing pro-

grams may be described as follows:

a)	 Education Programs inform consumers of the benefits of saving

electrical energy and provide them with sufficient information

to allow them to take the conserving actions discussed. This
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•	 is accomplished primarily through media advertising, and free or

low cost classes and workshops, and public recognition of savings

achieved.

b) Incentive Programs encourage consumers to save energy through

recognition, monetary awards, or rates structure. This is accom-

plished through contests with cash prizes, low interest loans or

loan guarantees and tax credits for energy savings related pur-

chases, and special electrical rates.

c) Mandatory Programs require consumers to conserve electrical energy

or to take certain actions which will result in energy savings.

This is accomplished by the establishment of electrical consumption

g	 quotas, limiting the end uses for which electricity can be pur-

r	 chased, requiring certain energy efficiencies for buildings, appli-

ances, and industrial equipment and processes.

,^
.

Cleo	
Generally, all utilities in the Pacific Northwest, including

c	 entities such as the Supply System, can legally implement educational

conservation programs. Utilities are presently running advertisements

on the savings of ener gy through wise use and reduction of waste.

Private utilities and municipal lighting departments may be able to

conduct incentive conservation programs. Public utilities and agencies

such as the Supply System do not presently have the legal authority to

implement incentive conservation programs. Mandatory programs may only

be implemented by governmental bodies empowered with legislative author-

ity. These bodies include cities, counties, state, and Federal govern-

ments.

A short-term or immediate savings program could be implemented

to reduce the electrical loads in the Pacific Northwest by 570 MW or

approximately four percent in 1978-79. For example, residential and

commercial reductions in electrical space heating of 10% by thermostat

setback and reduction in hot water use of 15%, coupled with an indus-

trial sector reduction on the order of 3% would reduce the loads on the

order of 570 MW. Implementation of this program would most likely

require incentive and mandatory measures to ensure its success. Gov-

ernmental bodies with legislative powers would be the responsible agen-

cies for implementing these measures. A long term savings program could

8-7
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also be implemented using the conserving actions described above. This

program would also most likely require incentive and mandatory measures

with governmental bodies being the responsible implementing agencies.

It should be noted that these conserving actions must be implemented

above and beyond those already being accounted for in the West Group

forecast.

Environmental Impacts Related to HGP

See discussion in Section 8.1.

Environmental Impacts Related to Other Actions

If the energy conservation program did not reduce the loads

sufficiently to replace HGP then it is reasonable to expect that some

energy would be purchased from the Pacific Southwest. The impacts of

this action are discussed in Section 8.1.3.

If the conservation program were more successful than nec-

essary to replace HGP, then alternate generation could be displaced

and/or construction of new generation resources delayed.

Human Environmental Effects

Under this alternative it is assumed that the loads identified

in Section 3.2.3 would be reduced by 570 MW through a conservation pro-

gram. This would reduce the probability of an electrical energy deficit

accordingly, but would not eliminate it completely. Depending on the

nature of the conservation program adopted, the people's freedom of

choice in the use of electrical energy will be reduced. The demand will

no longer be determined primarily by availability or cost of production

and delivery but instead to some degree by legislative and administrative

decree.

Effect on Power Costs

With this alternative power costs in the Pacific Northwest

will be affected incrementally by the decommissioning costs of HGP

and NPR and the loss of revenue from sale of HGP energy. See the

discussion under Section 8.1.
i i-a
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8.1.2	 Replacement Generating Resources

Large central station g enerating resources which can be de-

veloped to serve Pacific Northwest loads have been described in numerous

reports. 
(8-4,8-5,8-6) 

Generally, the conclusions of these reports state

that nuclear fission and coal plants can be constructed now for use in

the 1985-1990 time frame.

Oil or gas fired plants are not reasonable alternatives be-

cause of the uncertainty, cost, and limited availability of oil and gas.

It is national policy to move away from use of these fuels for gener-

ating electricity. Geothermal and new undeveloped hydro are limited by
Un	

resource availability and environmental considerations. Emerging tech-

`'	 nologies such as synthetic fuels (coal gasification, oil shale develop-

c	 ment, methane production), solar energy (central station), wind, ocean

thermal gradients, wave and tidal power are limited by present tech-

nology to small scale operation. While the principles are understood,

the scale up of these methods to large central plants is not economical

nor technologically practical at this time.

The earliest a new generating resource could be developed to

replace HGP would be gas turbines in the early 1980's with the gittendent

fuel supply problems. Nuclear fission and coal plants could be avail-

able in the late 1980's. Other technologies, if they turn out to be

practicable, would be unavailable until well into the 1990's.

Environmental Impacts Related to HGP

See the discussion under Section 8.1.

Environmental Impacts Related to Other Actions

Each of the generating resources described above have impacts

associated with them. It is not reasonable to present specific impacts

because many of them depend on the site and design features of a plant.

Generalized impacts associated with the various generating resources are

summarized in Table 8.1-1.
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11
Since none of the generating resources can be built until the

1980's, it is reasonable to expect that conservation programs would have

to be implemented and energy would have to be purchased from the Pacific

Southwest to replace that lost from HGP. The impacts of these actions

are discussed in Sections 8.1 and 8.1.3 respectively.

Human Environmental Effects

With this alternative the Pacific Northwest faces an increased

probability of an electrical energy deficit until the new generating

resources are constructed (see Section 3.2.3).

See the discussion in Section 8.1.

Effect on Power Costs

With this alternative, power costs in the Pacific Northwest will

be affected by three factors, the cost of decommissioning HGP and NPR, the

cost of purchasing power outside of the Pacific Northwest, if required and

the loss of revenue from HGP energy sales. See the discussion in Section 8.1 and

8.1.3.

8.1.3	 Purchase of Energy from Outside of Region

Purchase of 570 average MW of energy from outside of the

region may be possible on a near term basis but does not represent a

reasonable alternative to the proposal. Purchase of energy is possible

only when another region has an energy supply in excess of its needs and

when transmission capability is available to transport the surplus

energy. Transmission capability presently exists between the Pacific

Northwest and two other regions, the Pacific Southwest and Western

Canada. Neither of these regions have sufficient resources available to

assure the supply of 570 average MW to Pacific Northwest on a reliable

basis.

However, during some years it is expected that the Pacific

Northwest could purchase energy from the Pacific Southwest. The fol-

lowing discussion assumes that 570 MW of energy are purchased for a

given year:
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Environmental Impacts Related to HGP

See the discussion in Section 8.1.

Environmental Impacts Related to Other Actions

Most electrical energy generated in southern California is

from oil fired plants. The generation of 570 average MW of energy

requires about 30,000 barrels of oil to be consumed daily. The en-

vironmental impacts of oil fired generation are summarized in Column 3

of Table 8.1-1.

Human Environmental Effects

If 570 MW are available for purchase from outside the region,

then no human environmental effects would occur in the Pacific Northwest.

Effect on Power Costs

With this alternative, power costs in the Pacific Northwest

will be effected by three factors, the cost of decommissioning HGP and

NPR, the cost of purchasin g power outside of the Pacific Northwest, if

required and the loss of revenue from HGP energy sales. See the

discussion in Section 8.1 for decommissioning costs.

The cost of energy imported into the region depends on many

factors. These costs would range upward from 23 mills/kW-hr, the incre-

mental fuel cost for an oil fired unit. Using this cost of 23 mills/kW-

hr, the price for 570 average MW would be $115 million per year.

8.2	 OPERATION OF HGP 'WITH PERIODIC REVIEW FOR CONTINUATION

An alternative to the proposal would be to make a decision at

this time not to operate the HGP indefinitely, but only for a limited

period of time after which the continued operation would be reviewed.

This alternative would allow HGP to provide energy during those years

8-12
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which are presently forecasted to have the greatest energy deficits in

the Northwest. During the years 1981 through 1985, a number of new

generating projects are scheduled to come on line. These generating

projects do not "replace" the HGP. Energy deficits are projected for

every year out to 1996. 8-7) It must be recognized that this alter-

native does not differ considerably from the proposal. This alternative

could lead to later extension of HGP operation if warranted, as could

the proposal lead to shutdown in the future.

Environmental Impacts Relatedto HGP

C'	 The environmental impacts discussed in Chapter 4 and-sum-c',

r	 marized in Section 1.4 would continue to occur until shutdown. After

cn	 shutdown these impacts would no longer occur.

C'e7	 Environmental Impacts Related to Other Actions

No other environmental impacts have been identified.

Human Environmental Effects

The short term human environmental effects which may occur if

HGP were shutdown would not be expected to occur with HGP continuing

operation. Long term effects would depend upon the actual loads ex-

perienced after shutdown and the actual construction schedules obtained

with the new generating projects. Shutdown-of the plant may stress the

power supply system after the period of 1983 if construction schedules

have slipped.

Effect on Power Costs

There would be no changes in the operating costs of HGP nor in

regional power costs under this alternative until shutdown. After shut-

down the decommissioning costs for HGP would be incurred. If power is

required beyond that time frame, then costs associated with the purchase

of energy outside the region would be incurred.
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8.3	 PLANT FACILITY AND SCHEDULE MODIFICATIONS

If a decision is made to continue operation of HGP for either

a limited or indefinite period of time, then a number of alternatives

are available to modify the physical plant structures or to schedule

plant operations. Such alternatives may be reasonable in terms of the

proposal's objectives, depending upon the cost of such modifications and

the period of operation assumed. However, none of the alternatives are

considered reasonable in terms of lower environmental costs or a de-

creased level of environmental degradation, due to the absence of dis-

cernible, significant, adverse impacts. Modifications could be con-

sidered by the appropriate owners for both the HGP and the NPR.

8.3.1	 Modifications to HGP Plant Facilities

The major interactions between HGP and the environment are

related to the once-through cooling of the HGP's condensers. These

interactions may be changed by making modifications to the intake struc-

ture, changes.in the discharge structure, or use of off-stream cooling.

Alternative Intake Structures

The present intake system is estimated to remove less than

1000 downstream fall chinook fry each year through impingement (see

Section 4.3.1). The number of fry affected by the intake may be reduced

by either constructing a larger intake with a reduced approach veloc-

ity to the screens or by constructing a new offshore intake submerged

close to the bottom in the Columbia River.

Construction of additional intake area along the shoreline was

previously studied. (8-8) This alternative considered the construction

of two additional pump bays on the northeast side of the intake struc-

ture. The effect of this construction would be to approximately halve

the intake velocities experienced at the screens. Since two of the

pumps in the existing facility would be moved into the new facility, no

additional pumps would be required.
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An alternate to the above system would be the construction of

an offshore intake in the bed of the Columbia River.	 This system would

have two advantages over the existing shore based system. 	 First,	 it

could be located well offshore where downstream chinook fry would not be

expected to congregate. 	 Hence, the exposure of the fry to the intake

would be minimized.	 Secondly, the system, consisting of perforated

pipes lying just off the bottom, could also be designed to have low

intake velocities (less than 0.5 feet per second). 	 Intake systems

similar to this are being designed for use on three other Supply System

projects.('-"'-")
	 These intake systems have been evaluated in the

Nuclear Regulatory Commission Final Environmental Statement 
(8-11) 

and

c determined by Nuclear Regulatory Commission to be an acceptabl-e alter-
s r:

native to the river bank intake system.	 One disadvantage of this intake

`-` system would be the extremely large size of the perforated pipes re-

quired to handle the flows at HGP.

Environmental	 Impact Related to HGP

Construction of either of the new intake facilities described

above would have beneficial	 impacts in that fewer downstream migrant fry

may interact with these intakes than the present system. 	 However, since

the present system is estimated to remove less than 1000 downstream

migrant fry per year from the river the benefits would be small.

Adverse impacts associated with the new intakes would include

increased turbidity and destruction of the river shoreline and bottom

during the construction phase. Historically, a considerable amount of

construction has been done on this reach of the Columbia River without

significant long-term detrimental effects. The construction impacts

would be temporary and would not be reasonably expected to harm the

salmonid populations.

Environmental Impacts Related to Other Actions

No other environmental impacts have been identified for this

alternative.
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Human Environmental Effects

No human environmental effects have been identified for this

alternative.

Effect on Power Costs

In 1972 the cost for constructing an additional intake ad-

jacent to the existing structure were estimated to be $3 million and

would lead to an annualized installed cost of $200,000. These changes

represent $4.5 million capital investment and $300,000 annual operating

Cn	 costs if escalated at 7 3-2p to 1977. This would represent an increase in
c^J

power cost of between 0.05 and 0.1 mils/kwhr.

c

	

	 Cost estimates for a perforated pipe intake of the size re-

quired for HGP have not been developed. Installation of such a system
r '	 for HGP would be expected to cost considerably more than the intake

expansion discussed above.

Alternative Discharge Structures

The present discharge structure passes approximately 60 per-

cent of the cooling water effluent through the last of the four ports on

the discharge line. This causes higher temperatures to be experienced

in the river below that port than exist below the other three ports. It

would be possible to modify the discharge line to make the flow exit

uniformly through each of the four ports. This would increase the

dilution of the heated water discharged in the near field close to the

ports. It would not change the far field characteristics of the dis-

charge plume significantly. Obtaining uniform flow could be accom-

plished by the installation of additional baffles within the large 11

foot discharge line. This would force equal amounts of water through

each exit.

A completely new discharge diffuser system could be designed

and installed which would significantly affect the near field temper-

ature region. The diffuser system could be made wider than the 150 foot
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width of the present system. For example, if the diffuser were designed

to be 750 feet wide and have uniform flow discharged, dilution on the

order of 1:15 could be reasonably expected within the first 500 feet

downstream.

Environmental Impacts Related to HGP

No significant beneficial environmental impacts could be

reasonably expected with either proposed alternative modification of the

discharge. The present system exposes less than 4% of the downstream

migrant fry to the hottest portion of the plume. Analysis of the

temperature-time exposure shows that no detrimental impacts are rea-

sonably anticipated (See Section 4.3.3). Some data exists to indicate

"A	 that loss of equilibrium may occur to fish exposed to the centerline
Ln
r 

"F
	 of the plume directly below the last discharge port. Increasing the

V

flow out of the other ports or using a different diffuser system which

_	 causes the plume to diffuse faster would increase the initial mixing of

r	 the plume and decrease the exposure times that downstream migrants maycr'
be exposed to higher temperatures. However, it would increase the

cross sectional area of the river influenced by the plume. It is not

clear that these changes would reduce impacts on the downstream migrants.

Temporary adverse impacts would be expected during the con-

struction phase of a new diffuser system.

Environmental Impacts Related to Other Actions

No other environmental impacts have been identified for this

alternative.

Human Environmental Effects

No human environmental effects have been identified for this

alternative.

Economic Effect on Power Costs

Costs associated with either modification of the present

diffuser system are estimated to be on the order of one million dollars.

This-would represent an increase in power cost of less than 0.05 mils/kwhr.
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Alternative Cooling Systems for HGP

Another alternative available for minimizing the interaction

of the HGP with the environment would be the installation of offstream

cooling. Several alternative systems for closed cycle cooling were

evaluated in 1972. (8-8) The results of these evaluations are shown in

Table 8.3-1. Of the 5 alternative off stream cooling systems evaluated

(which included helper as well as completely closed cycle off stream

cooling systems) the mechanical draft wet cooling tower system appeared

to be the best alternative choice from both an economic and environ-

mental standpoint. Installation of a system of this nature would,

compared to present HGP operations, decrease the amount of water with-

C^J	 drawn from the river by approximately a factor of 20 and decrease the

amount of heat discharged back to the river by a factor of 100. Approx-

imately 7 acres of land would be required for installation of the cool-

ing towers. It would take three to four.years to complete installation

ems*	 of cooling towers.

At the present time the applicable regulations for effluent

guidelines for stream electric generating plants do not require the

installation of off" stream cooling by plants such as HGP. State water

quality standards for the Columbia River would require off st ream cooling only

if a limited mixing zone for temperature were imposed upon the projects

discharge.

Environmental Imoacts Related to HGP

Utilization of off stream cooling reduces the HGP's inter-

action with the aquatic environment since compared to the present oper-

ation, about 1/20th of the volume of water is removed from the ,River and

1/100th of the heat load is returned to the River. Therefore, intake

velocities would be negligibly small and impingement would be nil.

Mixing of the discharge effluent in the present diffuser would be ex-

tremely rapid and would be undetectable (<O.S°F) within a very short

3-1s
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TABLE 8.3-1

COST OF ALTERNATIVE COOLING SYSTEMS FOR A NEW

1200 14W PLANT USING THE EXISTING HGP TURBINES*

(Millions of 1972 dollars)

On- Mechanical Draft	 Natural	 Draft Power Spray Open Dry

Stream Wet Tower Wet Tower Module Pond Towers

Estimated
Investment Base 19.52 21.59 22.59 39.38 52.88

Capital Cost of
Energy Due to
Nigh Back Pressure 1.34 8.30 11.43 6.29 7.81 36.42

Capital Cost of
Pump Energy 1.73 3.63 4.29 2.51 3.74 1.93

Capital Cost of
Energy for
Terminal Neat Sink - 1.56 - 2.76 - 8.11

Capital Cost for
Water and Treatment	 - 0.58 0.57 0.59 0.59 -

Capital Cost for
Operation and
Maintenance 0.19 2.21 1.43 3.37 .58 6.00

Capacity Penalty 1.39 8.02 11.38 6.31 7.72 36.74

Total	 Evaluated
Cost 4.65 43.82 50.69 44.42 59.82 142.08

El

* Taken From Reference 8-1



distance downstream. No significant beneficial environmental impacts

could be reasonably expected with this alternative because of the low

level of impacts at present. The existing intake system removes less

than 1000 smolts annually and the discharge system is not reasonably

expected to impact fry. Some data does exist to indicate that with the

present system loss of equilibrium may occur to fish exposed to the

centerline of the plume directly below the last discharge port. It is

not anticipated that a significant fraction of fish are impacted in

this manner with the present system.

Increased terrestrial impacts would be expected with con-

struction and operation of mechanical cooling towers. Approximately

seven acres of land would be required for both cooling towers. Some of

^1	 this land would come from inside the present fenceline. Atmospheric

emissions of evaporative cooling water and salt drift could impact the

CIO	 surrounding vegetation. Analysis of the effects of salt drift from
other Supply System projects on the Hanford Reservation indicate that

the terrestrial impacts are not reasonably expected to be signifi-

cant.(8-11)

Environmental Impacts Related to Other Actions

No other environmental impacts have been identified for this

alternative.

Human Environmental Effects

No human environmental effects have been identified for this

alternative.

Economic Effect on Power Costs

The capital cost of installation of a mechanical draft cooling

system was estimated in 1972 at $43 million. This would be $ 62 million

escalated at 731% per year to 1977. This would represent an increase in

power cost of 1-2 mils/kwhr. Additional costs would be incurred for

purchase of energy during construction and loss of generating capacity

due to higher turbine back pressure.
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8.3.2	 Alternative NPR Effluent Treatment Facilities

NPR effluent treatment alternatives have been evaluated and

described in the Hanford Waste Management Operations Final Environmental

Statement. (3-12) A summary of the five alternatives, included continuing

present operations, is shown below in Table 8.3-2. Alternatives 2, 3

and 4 listed in Table 8.3-2 are modifications for which funding has been

requested by ERDA.

Intake and discharge alternatives similar to those described

in Section 8.3.1 for HGP may be considered for the NPR. The impacts and
CC7	 costs would be similar to those presented in Section 8.3.1 because ther:a

two systems are similar.
e

r	 Environmental Impacts Related to HGP

No environmental impacts related to HGP have been identified

with this alternative.

Environmental imoacts Related to Other Actions

The reduction in radionuclide discharges is shown in Table

8.3-2.

Human Environmental Effects

No human environmental effects have been identified with this

alternative.

Economic Effect on Power Costs

The economic effects are shown in Table 8.3-2.

8.3.3	 Schedule Modification for HGP

Another alternative to the continued operation of HGP is to

place limitations on the schedule within which HGP is operated. These

limitations could be either seasonal or annual in nature.
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TABLE 8.3-2

II REACTOR EFFIOENI TREATMENT ALTERNATIVES•

RddIOHUCUdes Discharged, CI/yr
_	 %66 _hr half-life

To Crih (Soll)! ------To River _l Costs. FY-77 E

+ 60Co ♦ 60
A nnual Installation

a )Total( *131Sr SrS1,
+137CS

Incremental Time, Months
Alternatives __ Cs Tutal(a) Capital Ooeratii After Fundlnq

1. Continue present 5,400 410 206 <1 - - -
OperatTons

2. Reinject Rupture 4,300 330 205 <1 600,000 - 12
Monitor Bleed
Loop

3. N Fuel 84sin 3,900 240 204 <I 2,200,000(h) 40,000 24
Closed Loop
Cooling

4. p rovide Both 2,800 150 203 <1 2,000,0Oo(c) 40,000 24
Reinject Rupture
Loop and Closed
Loop Cooling

5.	 Total	 Effluent 300 <I 200 <1 22,000,000 600,000 36
Treatownt plus
N Basin Closed
Loop Cooling

((a Includes 200 Ci/yr tritium which owves directly with the Bulk water effluent.
(h the July 1915 cost estimate Is 4 million dollars.
(d) Do July 1975 cost estimte is 4.6 million dollars. 	 I

• Source: ERDA-1530(0-12)



Seasonal Limitatic

The proposal envisions the continued operation of the HGP to

produce up to five billion kilowatt hours annually. 	 If the HGP is

operated at full power of 860 megawatts, the five billion kilowatt hours

is generated in a period of 242 days. 	 Assuming four refueling outages

of approximately 10 days each and 23 days of unscheduled outages, then

305 days are required to generate the energy from HGP.	 That leaves

approximately 60 days during the year when HGP would be shutdown.	 At

the present time HGP is shut down during the summer when excess water is

available in the rivers and the less expensive hydro generation can be

utilized to provide energy for loads in the Pacific Northwest.
aC -

ua

One alternative to this mode of operation would be to schedule

CD the 60 days outage during the spring (primarily during April and May) so

that HGP is not operating when fry are in the river.	 Another alter-
c±

native is to schedule the 60 days outage during the late summer (pri-

marily during August and September) when Columbia River temperatures are

highest.	 A third alternative is to split the 60 days outage so that HGP

is not operating for about 30 days in either the spring or the late

summer.

If HGP is shutdown during either the spring or fall, it may be

desirable to not operate the HGP during the high flow periods of late

May, June and July. If this occurs, the HGP would produce less than the

full 5 billion ICJ-hr. If the project were operated during the high flow

period, it is reasonably expected that in a year with average water

there would be more power available in the Northwest than could be

either consumed regionally or exported. If this occurred, then less

generation would be provided by the hydro facilities with a resultant

spillage of additional water.

Environmental Imoacts Related to HGP

Shutdown of HGP during late March, April and May would eliminate

impingement at the intake of fall chinook dry emerging from the gravel

between HGP and Priest Rapids Dam. According to the analysis in Section

4.3.1 an average of less than 20,000 per year may be inpinged at the

HGP intake screens with less than 1,000 of these fry being lost. Also minor
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passage of fry behind the screens may occur. This loss is not reasonably

anticipated to effect salmonid populations in the Hanford Reach. Shutdown

during the spring would also eliminate an interaction between the

discharge and the fry emerging between HGP and Priest Rapids Dam. The

analysis in Section 4.3.3 shows that exposure to the plume is not

expected to significantly impact the downstream migrant fry. Some

data exists which indicates that if the fry were going downstream

at the bottom of the river and were fully exposed to the center of the

plume coming out of the end	 port of the discharge, loss of equilibrium

may occur. It is not reasonably anticipated that loss of these fish would

constitute a significant impact to the salmonid populations in the Hanford

Reach.

Shutdown of the HGP during the late summer and early fail (August

and September) would eliminate thermal additions to the Columbia River

when river temperatures are highest. The temperature increase of the

Columbia River once the HGP discharge is fully mixed is shown in figure

4.1-9 as a function of the river flow rate. The frequency of occurence

of river temperatures with and without the heat discharge is shown in

figures 4.1-10 and 4.1-11 for points downstream of the discharge. Over

the 30 year period of record from which figures 4.1-10 and 4.1- 11 were

developed, the use of once through cooling is calculated to increase

the time the river temperature exceeds 68 0 F (200 C) at North Richland from

0 to .2 percent and at the Washington/Oregon border for 2.0 to 2.7 percent.

This would correspond to an average increase of from 0 days to 0.7 days in

North Richland and from 7.3 days to 9.9 days at the Washington/Oregon

border, although in some years the increase would be shorter and in other years

a longer period of time. This alternative would reduce stresses on

fish during the August-September period to the extent that an increase

in river temperature tends to aggravate those stresses. Passage through

the plume during August and September of fry spawned upstream of Priest

Rapids Dam is not expected to impact the fish significantly. Although

some data shows that loss of equilibrium to fish passing directly through

the plume below the end discharge port may suffer a loss of equilibrium.
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Environmental Impacts Related to Other Actions

If HGP were shutdown in the spring and/or fall but operated

during the high water time of the year as well as in a year when average

flows occur, additional spillage of water at the Columbia and Snake

River dams would be required. This would be beneficial for fry mi-

gratin g downst ream at that time. However, it could result in increased

nitrogen supersaturation below the dam.

f HGP were shutdown for the spring and/or fall and also not

operated during the high-flow months, then the full 5 billion KW-hr

could no. be produced. During average or better water years when some

energy is generated above the needs of the Pacific Northwest, less

energy would be available for export outside the region, primarily to

California. This would require more generation in California using oil

fueled plants. The impacts of this action are discussed in Section

8.1.3.

Human Environmental Effects

No human environmental effects associated with this alter-

native have been identified.

Effects on Power Costs

Under the present arrangements between the Supply System and

EROA, the Sup ply System is obligated to pay for sufficient steam to

generate up to the maximum number of KW-hr specified, if steam is

available from the NPR, regardless of whether HGP generates

the power or not. If these same conditions are in the new cnntracc

and if HGP were to produce less than 5 billion KW-hr 'the

total cast would remain the same and the cost per KW-hr would
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be i ncreased proportionately. If replacement power were purchased for

the region ( as would be the case in a low water year,) then there would be

an additional charge for the replacement power.

Annual Scheduling Limitation

Another alternative for operation of HGP is to maintain the

HGP as a " critical year resource." Under this concept the HGP would be

operated only if a low water year were to occur and an energy deficit

were projected for the coming year or two. A decision on this could be

c'n	 made each year in the early summer; if operation for the following year

were then necessary, the HGP would be started. If sufficient water were
C=)
	 available in the reservoirs and in the rivers to carry the Northwest

cr°;±

loads through the year, then HGP would remain shutdown.CD
c^

Environmental Impacts Related to HGP

With this alternative the impacts associated with the present

operation of HGP and described in Chapter 4 would only occur during

critical water years.

Environmental Impacts Related to Other Actions

Energy generated by HGP and sold to California in some years

would not be available for export from the region. This would require

California to generate electrical energy using oil fired plants. The

environmental impacts of this action are discussed in Section 8.1.3.

Human Environmental Effects

No human environmental effects related to this alternative

have been identified.

Effects on Power Costs

The annual cost of maintaining the HGP in a "cold standby"

condition is on the order of $10 million. Costs for maintaining NPR in

a "cold standby" condition are not known at this time.
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CHAPTER 9

UNAVOIDABLE ADVERSE IMPACTS

Adverse impacts associated with continued operation of the HGP

are:

o	 removal of less than 1,000 fry annually

o	 passage of less than one percent of the drifting orga-
nisms through the condensers

o	 minor shifts in the bottom community directly below the
discharge

o	 incremental increase in Columbia River temperature

Adverse impacts associated with the continued operation of the

NPR may arise from radioactivity released to the air and river, long

term waste storage and cooling water flow.

Before decisions are made to adopt mitigating measures a value

judgement must be made as to whether the adverse impacts are significant

enough to warrant the impacts and costs associated with those mitigating

measures. The adverse environmental impacts associated with the contin-

ued operation of HGP are judged to be not significant. The interactions

of the HGP with the environment cause only minor damage to individuals

in the ecosystem and do not cause changes in the populations. Operation

of the HGP for some ten years has shown no discernable interference with

the protection and propagation of a balanced, indigenous population of

shellfish, fish, and wildlife'in the Columbia River. The present pro-

posal does not include adoption of those mitigation measures discussed

in Chapter 7.
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APPENDIX A

GLOSSARY

Aquatic Organisms -

Background Radiation -

Organisms which live and grow in the

water.

The level of radioactivity in an area

which is produced by sources other than

the one of specific interest: in the

Hanford region the background radiation is

produced by naturally occurring radioac-

tive materials in the crust of the earth,

cosmic radiations, and the fallout from

nuclear weapons tests.

The dose received by individuals or popu-

lation due to background radiation.

Benthic Organisms (Benthos) - Those organisms which are attached to or

live on the bottom of a body of water.

BPA -	 The Bonneville Power Administration which

is an agency in the United States Department

of Interior and is responsible for marketing

power from federal facilities in the

Pacific Northwest. SPA also provides

services such as transmission of electri-

cal energy for other utilities.

Capacity -	 The total amount of power which can be

produced at any one time by an electrical

generating system, normally measured in

units of megawatts.

Capital Cost -	 The costs associated with installation and

construction of generating capacity and

transmission.
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Coliform Count (Number) - 	 A measure of the bacterial content of

water. A high coliform count indicates

potential contamination of a water supply

by human wastes.

Columnaris -	 A bacterial disease which infects Salmonids

in the Columbia River.

Critical Water Year - 	 A year when the flows in the Columbia

River system are extremely low. These low
Ln	

flows reduce the ability of the hydro-
Ln 

electric system to produce electric energy.

The critical water year is used in planning

new generating capacity.

rr:

Discharge Structure -	 A structure or port in the middle of the

river through which effluents from the

plant are discharged and mixed with the

river.

Dissolved Oxygen (and 	 Oxygen, nitrogen or other gases which have

Gases) -	 been absorbed by the water and become

dissolved in the water. The amount of

dissolved gas (percent saturation) depends

on the water temperature. High dissolved

gas content can cause stress to fish.

Decommission -	 The removal of a facility from operation

and placing of it in a standby condition

or the process of removing a closed facility

from the site.

Dermocystidium -	 A fungus disease that infects salmonids in

the Columbia River.
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Dose -	 A general term indicating the amount of

energy absorbed from incident radiation by a

specific mass. More particularly describes

the amount of radiation received by humans.

Dose Committment - 	 The integrated dose which results from the

intake of radioactive material when the

dose is evaluated from the beginning of

intake to a later time. (usually fifty

years); also used for the long term inte-

grated dose to which people are considered

ca	 committed because radioactive material has

C:3 	 been released to the environment.

Ecology (Ecosystem) -	 The science which deals with relationships

rr	 between living organisms and their environ-

ment. An ecosystem is the biological

community along with its habitat.

Energy -	 As used in this EIS, this refers to elec-

trical energy measured as kilowatt-hours.

ERDA -	 The United States Energy Research and

Development Administration.

Entrainment -	 The drawing into the thermal plume of

drifting organisms.

Far field -	 That area of the thermal plume greater

than approximately a thousand feet down-

stream from the discharge.

Fry -	 Juvenile fall chinook salmon of the zero

year age class. Fry generally do not possess

significant swimming ability.

A-s



Once through cooling - 	 The direct use of river water pumped

through the condensers and returned

directly to the river at a higher temperature.

Pacific Northwest -	 As used in this EIS, generally refers to

the states of Washington, Oregon and Idaho

and the western portion of Montana.

Passage -	 The flow of water and drifting organisms

f-,	 through the intake screens, through the
zr-
Ur?	 condenser of the plant and back to the
C-M

s
rte.	 river.

rte
Pathogenic -	 Capable of causing a disease.

Periphyton -	 Organisms that live attached to underwater

surfaces.

pH -	 A measure of the relative acidity or

alkalinity of a solution. A neutral

solution has a pH of 7, acids have pH's of

7 to 1, and bases have pH's of 7 to 14.

Phytoplankton -	 Microscopic plants that live drifting in a

body of water. Algae are phytoplankton.

Plume -	 The detectable effluent from the discharge

as it mixes with the river downstream.

PNUCC -	 Pacific Northwest Utilities Conference

Committee. This committee develoos the

West Group forecast of loads and resources

annually.

A-6
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Population Dose -	 The summation of individual radiation

doses received by all those exposed to the

source then being considered.

Radiation -	 Particles and electromagnetic energy

emitted by nuclear transformations which

are capable of producing ions when inter-

acting with matter. Gamma rays and alpha

and beta particles are primary examples.

Radioactive Material - Material which undergoes spontaneous

nuclear transformations (radioactive

decay) and produces radiation.

Rem -	 A unit of measure for the dose of radiation

which an individual may receive. The dose

of one rem has the same biological effect

as one roetgen of X-rays. The term mrem

is also used to describe 1/1000th of a

rem.

Salmonid -	 This term is used to describe those species

of fish such as salmon and steelhead which

use the Columbia River for migration and

spawning.

Terrestrial Organisms -	 Those plants and animals which live on

land.

Turbidity -	 A measure of the degree to which sediments

and other foreign matter are suspended in

water (cloudiness).

Water table -
	 The upper boundary of an unconfined aquafer

surface below which saturated ground water

occurs.

A=7



West Group -	 The West Group includes the states of

Washington and Oregon, portions of Northern

Idaho, those portions of Southern Idaho

and Western Montana served by BPA, and

small portions of Wyoming, Utah, Nevada

and California.

Whole body dose -	 The radiation dose received by the entire

body of an individual. This distinguishes

it from the dose received by a specific

organ such as bone or thyroid.
C-3

rra
Zooplankton -	 Microscopic animals that live drifting in

c°r
	 a body of water.

c^
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Dece.b.r 2, 1976
thank you for your review.

R[. 1. A. chlluood, Dangler
Llcent,ing and lnvlr,umuttal flagrant,
4aahington P.M. hover Supply Syat.w
L 0. Rua 969
1lc1.1wYl, 0e.U."lon 99352

114a1Angton PUhlle Pouuc Supply
ue	

Syataw
Q'ntlnd 0p.ult.0 of Rnnt.0

0.0 ... ties P..Jeel.
Draft Rnvl[ouwent.l Rtatewrolt

Dear chlt.00,h

we luva cowylcted our eovlow .f lh. Draft fnvlrwlwontol Slul.woul fur
CU

1	 the aWV' project, as eeyueateJ to you[ felt.[ of MuvewLu[ 12.
N

The proposal dew net appear to mill i.1, wllh wla[ /ng or plwulad
highway farllltlw In the area.

Thank you for the opportunity to review thin Inforuntlou.

III ... rely.

RUSSELL ALBERT
Aaalt,twnl Director for
flanoing anJ 0 .... rd,

Y- Cl.f....l JqJ
Bill R. /. D VII15U11

Ruvl[unaantul Plano.[

RAtah	 I
RRD/1U

cct R. C. Sclwater
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Illghway comalsslDn
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Response to Comments

Parks and Recreation C ommission
Page 1

]hank you for your review.

Graft EIS -
Coutlnuld Operation
of the Ilmful'd
Generating PreJCCL

(E-733)

Mr. N. A. Chit ood. Manager
Licensing and Environmental Peograws
Washington Public Power Supply Systew
P.O. boa 960

pp
	

Richland. WOS1,1119lon 90352
L

N	 Dear Mr. Chitwoud:

file Washington Slate Parks and Recreation Commission has reviewed
the above-nuttd dunwent and does not wish to make any comment.

qrank you fur the oppo r tunity to review and comment.

Sincerely.

David W. Ileiser. Chief

Eavironuenlai Coordination

59
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Response to Comments

Dept. of Ecology
Page I
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Washington Public Power Supply Sysler

Post Office Box 960
3000 Geroge Washington Way

Richland, Washington 99352

Re: Draft EIS on Continued Operation of the IIGP

Attn: P.A. Chllwood, Manager
licensing and tovironmenlal Programs

Dear Mr. Chltwood:

]hank you for the opportunity to review your document. Review by our staff

has produced the attached comments. We hope the comments will he useful to

you. Since an EIS Is a decision mking tool to ultimately decide on a pro-
posal, the completeness and adequacy of addressing the proposal Is mast

vital.

W	
We appreciate the opportunity to have reviewed your statement. If we can

he of further service to you, please feel free to contact us.

Sincel-e ly.

Donald 0. Provost

Assistant Director
Office of Couprehenslve Programs

OOP:bjw

Attachment

cc: for Meeker. Department of Flslurles
Dave Duffer. Department of Game
Fred Hahn, Ooparlaeut of Ecology

George Hanson. Deparlrenl of E
co

logy

John Stetson, Deparlamnl of Ecology 	 1
Dave Thompson, Department of Ecology
Robert Stames, fnvlronmental Protection Agency

u, ...I C-11 uu.. mry w.nn n wuw. VUa. w. an..... w	 ... 1=m1 1v lwn



Response to Comments
Dept. of Ecology
Page 2

Decemf.er 14. 1916

Departament of Ecology Comments:

Draft Environmental Im pact Statement --
Continued Operation of the Hartford Generating Project

1. As we mentioned In Na m'e-tin	 consultationltatlon res Dose, YPPSS r eedes	
I.	 The Supply System was issued NPDES PermitNo. WA002487-2 on

P	 P	 P	 y	 January 2, 1975 by Elie Washington State Dept. of Ecology pur-
possesses a State of Washington Waste Discharge Permit for the IIGP,	 1	 start to the federal Water Pollution Control Act Amendments
whereas your stalemeast an Inge. 1-1 Infers It to be an NPDES pemmit•	 of 1972. Public law 92-500.

2. On page 1-2 tills statement Is made, "however, the cant In' ed
ur rega

opera c
rdle

lanss
	

(	 2.	 See response numbers 1 and 2 to comments by U.S. Environmental
of the IIPR has utility Independent of the IIGP and say occ 	 Protection Agency.
of the dec k Ion by the Supply System on IIGP." Would this in fact be	 2
the case? It would appear the NPR could not operate without IIGP unless

total off stream cooling were provided. Tills seems quite remote)

3. Page 3-30, table 3.2-2 - Possibly some clarifications of assumpttons 	 3.	 Time West Group forecast is a regional forecast used by north-
used and conclusions drawn from tills power forecasting method could be 	 west utilities as a planning document for scheduling future
Incorporated. Knowing the basis for these tables would assist one [o	

generation resources. The assumptions used In that forecast
realize what Is Intended rather than what one should assume. Time energy	 are presented in detail In References 3-28, 3-29, 3-30, and
Impact of IIGP In the power grid for both the West Coast and Washington 	 3	 3-33. The Interested reader Is referred to these docunents for

I	 Slate would be beneficial. The specifics such as the amount of excess 	 a further discussion of methodology. Discussions related to
,p	 reserve type energy used la the energy talance when it shows a deficit 	 other forecasting methodologies for the northwest are given

would be helpful.	 in the references 3-29 and 3-31.

4. Very little discussion was provided concerning what had been dune regard- 	 9.	 A discussion of all spill preven[on and containment at IIGP
Ing spill prevention and containment for any hazardous sudstances. Idut 	 Its been added to Section 2.4.3.
were the certain changes aside to reduce probability of oil and other	 4
hazarduus substances reaching the water If a spill occurred? Also, 

an

are the areas where there Is still A potential risk of these materials
entering state waters?

5. Analysis of seasonal liwltatlons could be very Infonmttve toward realizing
when and how long a shut-down would occur to meet water quality standards	 1	 5.	 Additional detail has been Included In Section 8.3.3 con-
and river temperature limitations. If IIGP Sere down fur varylnr. hues of	 5	 cerning seasonal limitations.
4, 6, or of weeks during periods In August and Septeuher, what would be the
effect to r14er temperatures and dilution zones that vary from 300 feet to
1,000 feet at 200-foot Intervals?

6. Infosmatloo on other off-stream cooling alternatives, such as spray ponds 	 -
And/or large cooling ponds oil 	 or both sides of the riser, could Le I fi	 6.	 Additional detail Las been Included In Section 8.3.1 covering
Included. What Is the feaslblllty, costs, utc.?	 the spray ponds and large cooling ponds. 

I. Numerous lutes throughout the ducuvenl the statements "No

"	

sl ynlfl caul	 I
environmental impacts" and "Ile significant beneficial environmental	 7,	 SEPA Gu ldelines require that the responsible official dater-
Impacts could be reasonably e>pec[ed. are used 	 What criteria or	 7	 wine which claimants of the enviroment will be significantly
dudguent was utilized In defining significant"? Oependlny on mums 	 effected by a proposal. Recognizing that what may be Ins)percept on. It Could lake on way Interpretations.

nificaut to one Individual might be considered significant by
another, the following guidelines were used:



3.055'15

Response to Comnnents
Dept. of Ecology

Page 3

An action Is considered significant whenever there Is a

probability of more than a moderate effect on the quality

of the environment.

B. An Impact Is considered significant If the plankton or

benthic communitles are changed such that the balanced

Indigenous population is appreciably hammed or threatened

or endangered species are adversely Impacted.

C. An Impact Is considered significant If fish cmnnunitles

suffer appreciable harm.

W

to

(BLANK)
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Response to Cunaents
Office of Canmunity Development
Page I

December 17, 1976.

WM+^

^

011lce 101
Canmunlly
Oaveloymonl

ItL-CL- 'I VEQ

lit G 2 :.'1916
Thank you for your review.

Mr. R. A. Chitwood, Menagar
Licensing and environmental Programs
Washington Public Power Supply System
P. 0. Box 969
Richland, Washington 99152

Dear Mr. Chitwood,

Re: Draft e1S, Continued Operation of the
Hanford Ganaruting Plant

w	 Dear Ilr. Chitwood,
t
Ql	 I have reviewed the Above draft for the Office of

Community Development (Planning and Community
Affairs Agency). The proposal is apparently
compatible with local land use policies And plans.
We therefore have no substantive comments oil the
proposal or the draft LIS.

SincuIaly yours,

Joseph B. I.A To ... etto
eummunity Plunning Dlvlsion

JDL:aa
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Pacembor 17, 1976

Response to Ccornenls

Dept. of Game

Page 1

1. A detailed discussion of the radionuclide uptake and doses for

1	 terrestrial and aquatic organisms is given In Section 3.1.2
of LROA-1538.

2. the distribution of drifting organisms In the river is shown In

Reference 3-9 to be uniform. Additional discussion relating to
3	 Ilse calculation has been provided In Section 9.3.2.

3. The IIGP plane is confined priawrily to the center of the river
and does not significantly affect littoral zones.

1

1. I lia subject of "cold shock" Is discussed In Section 1.3.3. As

noted In Section 1.3.3, there Is not a reasonably anticipated
significant adverse impact due to cold shock.

5	 5.	 A totalled discussion of the security regulations used In the

6	
handling and shipoent of plutonium by the U.S. Government Is
beyond the scope of this final [IS. lbe reader Is referred
to the U.S. luclly Refeafcll and Development Adulnlstration,
Richland Opeiatiuns Of fi ce. P.R. sax 550, Richland, WA 99352
for fur tha t- infonna t lo ll .

\I	 ,

H ECV IV L L)	
Y4aNQr

r air_

loin: ^iidt €^: rjar><B: NT

OF GAD2L lii

Lai ry"aa :,p,,.l a.rf lall .,po, sod....... vnsnl

Mr. B. A. Chitwood

M/nagur, Llcenaing a Enviromasntal Programs
Washington Public Power Supply

P. u. Box 968
itichland, Washington 99352

War Mr. Chttwoodr

Wu apologize fur our late response. 'file Draft Envi ronmenidl ImpaeL
Statement--Centlnued Operation of the HanfordGenaratiug I'rulect--uas
reviewed by our staff as requested. Comments follow.

M	 The Ivaxhington State Department of Gains does not concur with state-
I	 meals in the draft stating or implying that there are no adverse
V	 envirlesmultat Impacts from the operation of the Hanford Geuerating

Project (116p ) , and that .111gating measures are not necessary.
Additional cosaneuta follow according to section heading.

Snuuaau

Any release of radionuclides and concentrdt fe ll In fish and wi ldl l f 
should he xwntlened and waste disposal should be disunssml. lu the
estimate that less than It of drifting organisma are exposed to
passage through condensate, is It ansruaed that drift orgentzns are
egually distributed throughout the rivet? (Page 1-1)

The healed plume can affect littoral plant and animal ssociatimis,
and fish may be iutpactud as they swim out of the plun.e aor during
sluLLdowni. A sudden drop of water temperatures as small as 2" C
uas result in unstable swimming movements In fish, and a 6" c drop
can caws death In some fish. Fish could adapt to the wdnuer
temperatures of the plume, swim upstream, and suffer slack flout tale
drop in water temperaturea. Similar problems could occur during
shutdown. (Page 1-2, top paragraph)

What security problems exist with pluCOnited? What radioactive fissioul
produc LS would be produced? Is It accurate that thu hlglweL dosou of
r'adlatiuu to all lemnaua from the Danford Gencraliu9 Project rmuld I:e
0.16 ores.? (Page 1-2, paragraph 2)
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Response to Comments
Dept. of Game
Page 2

Fission products which are produced by the NPR and are con-
sidered in the processing and storage of wastes are discussed
In detail in ENDA-1538.

6.	 the radioactive effluents from the NPR are projected to glve.a
dose of 0.16 mrem per year to a hypothetical maximum Individual,
a non-existent person. who could live as close as possible to the
NPN and has dietary and recreation habits which maximize the dose
received. ilia closest point where an Individual could live In in
unrestricted area Is 5.5 miles to the northwest of NPR. Higher
radiation doses may be received by "radiation workers" who work
at the WI N facility. Doses received by these individuals are
goven'ned by [RDA Manual Chapter 0500.

W

Oa

(BLAIIK)



12. The magnitude of lime Impacts are discussed In Chapter 4 of the
draft and final EIS. Based upon this discussion the Supply System
Judges the present Impacts to be small. The loss of 1,000 chtnook
salmon fry Is related to operation of the intake structure at IIGP.
This is not a major loss because It represents a very saull frac-
tion of the total number of downstream migrants.

13. See response number 7 to comments by the Dept. of Ecology for a
discussion of what constitutes a significant Impact.

14. Time studies conducted to detendne the mortality of fish Impinged
on the traveling screens Included holding fish for 96 hours (4
days) after Impingoment occurred. Holding and observing fish for
96 hours to determine mortality Is a standard and reasonable ex-
perimental method used by fisheries biologists. At the end of the
96 hour period Lite behavior of fish.whlch had been impinged was ah-
served to be similar to behavior of those fish used as controls. No
obvious stressds such as descaling or physical damage were observed
on those fish released after 96 hours.

15. See response number 7 to reinvents by the Dept. of Ecology for a
discussion of slgniflcanl Impact.

Mr. It. A. Chitwood
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Dept. of Game
Page 2
	

Page 3

What security problems do the Mew Production Reaction 	 (III91) c ause, 7
I

7. Security for the NPR Is handled by EROA.	 See response number 5 to
mespeclally It	 it is	 anufacturing materials for atomic explosivus? cut Lots of Will_ of Game above.

Is weapon grade plutonium produced at IIGP?	 (Page 1-4, paragrdph 1) I	 it
!I. Ito plutonium Is produced at the IIGP.	 the NPR produces a comber of

We do not concur with your statement that Lnpingement, entrainment, different grades of plutonlun. 	 One possible grade from NPR is
and thermal pollution result In a lack of Impacts,	 and that voting 19 "weapons grade" plutonlun.
towers are not reasonable.	 page 1-4, paragraph 3)

9. The impacts associated with 1nmplogonent, entrainment, and thermal
What data do you have on radionuclide concentration in andromoue dischalge are discussed In Section 4.3. 	 The alternative of using
and resident fish, aquatic org	 m	 saniss,	 inects,	 and wildlife	 found I10 cooling towers	 Is discussed In Section 0.3.1.
in the Columbia River and basln? 	 Can it be stated that any discharge
of radioactive effluents 	 to negligible?	 (Page 1-5,	 paratitapil 1) 111 10. Date un radionuclide concentrations In anadranoos and resident

fish	 and wildlife found In the Columbia River and basin are pre-
We cannot agree with your statement that present Impacts are small rented	 in lime annual reports on envlronnental 	 surveillance spon-
and mitigating measures need not be taken. 	 ( Page 1-5)	 It is unlikely 112 sured by the U.S. Energy Research and Development Administration.
that the only fish lost from the operation of Hanford are 1,000 the latest data	 is given In the document BNHL - 1979 (Rev), Envlron-
.Iliuook salmon.	 Even If only 1,000 chinook are lost, we consider mental Surveillance at Hanford for CY - 1975, Battelle, Pacific
It a major loss.	 (Page 1-5,	 paragraph 4) I13

hur [hwust LaC ratortes, AJchl and, it	 Junc 1976.

I23 	Description of the Proposal I1. the statement on page 1-5, paragraph 1	 Is that "The present dls-
I chamye results in negligible doses," not that "any discharge of
Q3	 Would fish that travel up the screen suitor any stress and possibly radioactive effluent Is negligible." 	 The	 statement as	 It	 Is

succumb to disease once they are released to the Columbia Iliver? 14
1 Presented In the draft EIS 1s correct.

(Peg. 2-13, paragraph 	 3)

Doscriptlon of the Existing Environment

We do not concur with the statement, "since no elements of the
environment are significantly affected, all of the elements of the 	

^15environment should be marked -not applicable-". (Page 3-1, paragraph 2

In what ways do time thermal pitons, with increased temperatures,
contribute to C. Columnaris disaasesin fish? (Page 3-23, paragraph 5) 116

What mm+ntha, and for how long was IIGP uhuL down over Lite last nine 117years?	 At what percent of capacity did it operate au Li te average?
What Is IIGP doing to encourage conservation?	 (Page 3-33, paragraph 21 I	 I0

Environmental Impacts of the Proposal

We do not concur that elements of the environment should be marked 119
"Not Applicable'. (Page 4-1,	 paragraph l)

W114t was the largest fish sucked onto the intake screen? ( page 4-)4,
paragraph 2)	 120

It would be helpful to know what months ImpingemenL and eulrainmont
studleu vers conducted. Steelbead peak spawning occurs in May, and 	 121
meergent try crime	 gacme out of tale rvel In June, July, and Augs 	 Daveave
studies been performed on Liteinmpacta of impingement. and entrainment
En those munthst (Page 4-15, paragraph 2)



Response to Comments

Dept. of Game
Page 4

16. Ihu Impact of temperature increases in lilt Culombla River on C.
calunwarls is discussed In Section 4.3.1.

17. Ole IIGP has generally operated between mid August of one year to
the end of April the following year. During Ray, June and July,
high water In the Coloubla River system provides sufficient power
that IIC,P's operation Is not required. The average capacity factor
(defined as the actual kilowatt hours produced divided by like num-

bur of kilowatt hours which could be produced If IIGP operated 165
days a year at 860 M11)for the last five years Is 45%.

(BLANK)

t

10. See response nomber 17 to cwimeots by Mr. Robert G. Halton.

19. See response nwnber 7 to comments by the Dept. of Ecology for a
discussion of significant impacts.

20. [lie largest fish found Impinged on the IIGP intake screens was a

bmdly decomposed chinook salown with a fork length of 71.5cm.

21. Sampling of the intake screens has been conducted for every mwnth
of the year except July. The IIGP Is normally shut down during July
due to the lack of need for power from IIGP at that time.



Response to Comments
Dept. of Caine
page 5

22. He discussion on page 4-25 relates to the exposure of fish which
have been acclimated at one temperature to a higher temperature.
Loss of equilibrium depends upon many things Including the accll-
mated temperature, the magnitude of the temperature change, the

time the fish Is exposed to the higher temperature, and the species
of fish. For Tile conditions presented in Section 4.3.3 It is not

reasonably anticipated that fall Chinook fry would encounter loss

of eugllibrlue.

23, l ire continued spawning of salmon In the Hanford Reach over a period
of generations Indicates that the spawning grounds are adequate for
salmon reproduction and are still quite acceptable to the salmon.

24. Specific Individual steelhead spawning areas have not been iden-

tified In the Hanford Reach.

25. Limited studies have been done to determine If fish are attracted

to the plume area. These studies concluded that attraction would

not appear to be a probl
em

. Minor shifts In the benthlc community

In the plume below the discharge have been detected. These changes

may Increase food availability In the plume for certain fish that

feed off the bottom.

26. No Attempt has been made by the Supply System to play down sec-
ondary impacts. The Impacts discussed In Section 4 are presented
at a level of detail related to the significance of the possible

Impacts. Since the NGP Is an existing facility, loss of habitat
associated with continued operation should be minimal. See re-

sponse number 7 to c omments by the Dept. of Ecology for a dls-
cusslon of significant Impact.

27. Fish Impingement at the NPR facility Is a potential Impact of which
ERCA Is aware. It Is our understanding that ERCA has had dis-

cussions concerning the NPR Intake facilities with various state

and federal agencies (see page 3 of National Marine Flsherles
Service letter). In the draft and final EIS, the Supply System has

not reasoned that the NPR Intake produces no Impact.

28. The draft EIS did not state that the burning of 640,000 gallons of
oil would not produce any Impacts to air quality. Instead, the

impacts are left expected to be significant due to this relatively
small volume of fuel consumed annually.

29. The analysis performed In Chapter 4 Is based not only upon plume
models but on direct field measurements and laboratory experiments

river a ti lde range of conditions. The techniques used are reason-
able aelhods for Assessing the impacts of the IIGP thermal discharge.

w
1

Mr. R. A. Chitwood
,Lambor 17, 1976
Page 1

Is It accurate to state that a fish leaving the plume would not 	 f
encounter lose of equilibrium? Changes of temperatures as low all
2° C have resulted In equilibrium problems for some fish. (Page
4-25, paragraph 1)

With alternative spawning grounds eliminated, It may not he accurate
to state that continued spawning indicates that those areas are still	 23

quite acceptable to salmon. They have nowhere else to go. (page
4-29, paragraph 1)

Where Is the closeaL stealbead spawning occurring? (Page 4-lo,	 124
paragraph 21

Are any fish attracted to the plumo to feed? (Page 4-30, paragraph ]1 125

While secondary Impacts may not he as great as those caused by other
factors, they should not be played down. The Game Department cousider^ 26
any toes of wildlife habitat to be significant. (Page 4-31, paragraph
2)

Studle y should be conducted on fish Impingement at tl,e WPM facility.
It may be faulty to reason, becausu NPR is smaller than IIGP, it	

27produces no significant impact to the aquatic environment, especially
when both operated at the same time. (Page 4-34, paragraph 1 and 2)

It Is unlikely that burning of 640,000 gallons of oil would produce 	 128
no Immpi-acts to air quality. (Page 4-38, paragraph 1)

Adverse environmental Impacts Which May he Mitigated

We do not feet the plume models adequately Siemens impacts to ua Laonlda,l 29
and that no.potentlal risk to salmonid populations using Ilanford react,
still exists. (Page 7-1, paragraph 1)

We still recommend a closed cycle cooling system. (Page 7-3, paragraph 30
1)

Alternatives to the Proposal

It may be inaccurate to state a lack of growth means an increase In 	 131
unemployment, and Imply that growth would mean a decrease let
ment. (Page 8-4, paragraph 1)

Ix.ue it necessarily follow that If IIGP Is shut down, electricity would 132
"c"t to ba p„rO.A.ed .1 sew her .? if IIGP wer. shot dew,,, what alaennt
currently spent on security could he eased? (Page 9-4, paragraph 2)	 1 33

no concur with your section air conservation.	 (Page. 8-5, 8-6, a-7)	 34
Whet in the expected life of ih;P7 (Page 6-12) 	

135
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Response to Gomwents
Dept. of Game
Page 6

30. The alternative of installation of a closed cycle cooling system
is discussed In Section 0.3.1.

31. The statement in paragraph I on page 0-4 refers to the location
of new Industries In the State of Washington. Given the increasing
number of persons of employment age in the State of Washington,
even without in-migration of new personnel. the conclusion that
fewer employment opportunities would cause either au outmigratlon
or an increase In unemployment Is correct.

32. It Is necessary to balance electrical loads and resources in the
Pacific Northwest. If the IIGP were shut down and electricity
were required. It would need to be purchased front outside the
Pacific Northwest.

33. If IIGP were shut down it Is not anticipated that there would be
any changes In the security required by ER04. If the NPR were

shut down limited savings in security my be possible due to fewer
numbers of personnel It 	 employed at the Danford Reservation.

34. lhmd. you.

36. IIGP became operational in 1966 and bonds were sold to be paid
off in 30 years (by 1996). The IIGP Is expected to have an

useful operating lifetime in excess of 30 years.



Mt. It. A. ellit.00d
uer:embur 17, 1976
Page 4

Response to Coaments
Dept. of Game
Page 7

W. uryo you to Oak. the modifications to lntakn nl nieluru::, chauy10a 76.	 the discussion	 In Chapter 4 and Suction 8.7.1	 Indicate that present
in diachalge structures,	 and use of off stream cool)nti.	 (Pg.	 8-14,	 ( 76 hq,acls are col significant and In many cases not discernable and
paragraph 1)	 beneficial environmental	 Impacts would occur	 Elect off llml modifications Of 	 Intake and Jlscbarye structures and (lie use
stroam Cooling.	 (Page 8-lB,	 paragraph ]) of offstrennt cooling would not approximate the proposal's objective

at a lower environnental cost or a decreased level of environmental
to the envl	 of all	 states;area[ concern should ha e s Olt	 anti Or[ degradation.	 -

howuvof, should fie Slates of Washington and Oregon suf ter orviron-
muul.al degradation and risk of nuclear accident to pontpunu another--	 77 37,	 the objective of the proposal	 is not	 to supply California wllll
In this cesu--Uallfornla trots coming to grips with Its enurgy/consar- power until	 It can came to grips with energy/conserval loci problems.
w hen prol,iems7	 (Pngn 8-2, paragraph 1) the Objective of the proposal 	 is to maintain existing electrical

grnerathi9 resources which can continue to provide a base load

T	 k
Thank yet, for eendlny tin	 11.1a,r,c n'Th	 draft.	 We	 upn you fund ouomhcnCS energy resource for consumers In the Pacific Northwest. 	 In those

P years when high water occurs and the energy Is not needed In the
Pacific Northwest,	 the energy can then be transmitted to California.

Sincerely, III cur judgement the continued operation of the IIGP will 	 not
cause pie slates of Hasluin g tun and Dre gun to suffer significant

ThE bEPARTMENT by CAME env irwwr:ulal deeration.

to	 bob Eeiyl. 	 sJ
Applied Ecologist
Enviroumentpl Management Uivlsion

b y i CXI



Response to Coueknts

Seattle City Light
Page 1

O

yillil'
Sniffle
CilyLig61 D[G 29 1916

Imc cmLCa I1, Inyn
ILmIA You for your ruvleu

`.. 11, A. Ltd luuuJ, IWUagm'
1-tcmuiul; d" Covtnulweotal 1'rogra la s
Uash iugwo 14,611[ 1'ouur Supply Syswn
1'. n. Ilea 9b:t
UicL lan,l, Uu Llugwu 991S 2

lieu a. CLl tuoo•1:

'1'llu UasLtugtuu Pulr1IC 1'oum' S.yysly SYSluw's Ilraft Rnvlrunwental
Impart 5tateneut oil fuulluucd tlporatlou of lho IlanfuM Guum'atiug
Prolect, IsvmJ ml euvcmlmr 111, 1974, Las 4ueu revleue.l by tho

W	
Ocparlus:n/ of Lightlog's C.,gluooring Division, Office of hnviroo-

1	 muolal A11.11 rs aid Cory,uratlon Couusul add Las Luce jt&JgoJ to ho
comyl etu auJ sufftdcut Io Jotall,

A

1 W. w .,d..dnd Inn for Laving Juuu a 1Lowu 81l lob oo this Ilraft
AIS.

Siu'm ly.	

/tQ
r r^^ r.t(/•f t^A

g lilbl 1 WG:LIIt'	 U
Super uu euJwrt
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Response to Comments

Department of Fisheries

Page 1

1
	

The appropriate changes have been made In the final EIS.

I

2
	

The appropriate changes have been made In the final EIS.

2

pp. 4-1, 1"ted Effluent Distribution. this Department does out condone
the continued discharge of healed effluents into the CoLmbia River

which could have au adverse effect on the Sahara resource.

pp. 4-14, final paragraph. Once again. we emphasize that the fry do

not emerge from the gravel primal lly In February and 11,1 101.

5. See response number 14 to comments by the Department of Game.

I

6. Passage studies were conducted on April 26, 1976. The results of
those studies are summarized In reference 4-6 and conclude, "The

small numbers of fish observed behind the IIGP traveling screens
on 26 April 1976 compared to Impingement rates on the days tone-
dialely preceeding... indicate that screen passage was low compared

to Implogunent".

0
1 )nil':^It'fAlltN"I' 4)I z I^ISlll iltll?ti

f1OOra qs. GENERAL AGAIINISMAIRM CLOG
OLYMPIA. WASInNGTON mtlmea

Pnnna: 153 fimp

Iw:ccador 23. 1916

W
t

In

uEC 29 1916

111. R. A. Chllluud, Manager	 '
I. icunsing and Enviratownlal Programs

Washington Public Power Supply System
3000 George Washington Way

Richland, Washington 98352

hear Mr. Chitwood:

We have reviewed the Draft Environmental Impact Statevlenl al Continued

Opera tion of Lite Hanford Generating Plant and have line following cwmnwnls
regarding the salmon resource:

pp. 3-21 - final paragraph. Reference to the chlnook spawning should

be In terms of numbers of redds rather them mater of Lhi000k

spawning.

pp. 3-23, 2nd paragraph. All fall chinook fry have not emerged from

the gravel by Itarch.

	

3.	 Section 4.3.3 discusses the impact of the IIGP's discharge on aquat-

3	 is biota. The discussion In Section 4.3.3 does not indicate that

there Is an adverse effect on the salmon resource.

	

4.	 Emergent fall chinook fry have been observed In Lite Hanford Reach

4	 as early as December and fry have been observed still In the gravel

as late as April. However. emergence occurs primarily in February

pp. 4-15, final paragraph. The statement regarding chlnook losses at	
and March.

the IIPG innate Is misleading. In 1916 a total of 12,01111 chinook
fry we re Impinged during the lest period. f ile tests regarding	

5
survival were conducted in a completely protected eovirament.
Whereas wild flsh that have been Impinged will be arch easier prey
for predators, they will be descaled and sore subject to disease

and, In addition, they may have received physi
ca

l damage so severe

that they will cease leading and migration.

The statement does nut address fish passage through the screens.
During the first two years of study at the screens large numbers of

chlnook fry passed lime screens. During the last two years of study,	 6

Investigations to detelullne LOW magnitude of passage thnadh l6e

__t.



Response to Consents

Oeparlvent of fisheries
Page 2

[lie dlscusslun In Section 1.3.1 of the final EIS has been expanded
to include additional detail an the estimated nunbers of fry
impac l ed.

53 i 301;13.5566

W
I

Ol

Mg. Ch itlimad
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	 Ilcc. 27, 1 9 16

screens word not undurlaten. fry were Iuuna behind the screens but
the magnitude of this loss was reported as uncertain.

the 1916 nodality figures ware out axt MpOlaled to estimate the
Mill loss. baring 1975, toe mortality fur tlm period Nardi 111 10
Aprll 2d was 0-91 of the total migrallou Of 311.,000 Chinook and ux-
trapolalod to 15-101 mortality of ilia migration to flay 9. Evan
llwugh llm plant shut down earlier than usual during 1976, the
door !alloy should be extrapolated to the dole that lite plant usually
$ouls down to Obtain realistic mortality figures.

Wbml these factors are considered your estimated yearly averagd
mortality figure of 1,000 Chinook juveniles is ridiculously lot,.
This Oeparlemnt cannot command Old coltliuuad operation of Imam.
screcas that have been shown during full,- years of studies to have
a sigatflcnnl advursO Imsldcl on the saluvau rosuurce.

Ihese Sato coumnls apply to pp. 0 11, Alenml_!va Inlaid SlrntlwrcS,
first sentence, pit. 0-15, Enu il'ulm_wntal . liy^ac[Nelated to Ilff, second
senleuce, pp. 0 -10, Environmental Ixyac is Ilul awed to Ilt_P, ISl para-
graph first sontoucu, pp. 9-1, firit adverse 7npac[ listed.

pP. 9-16 to 4-30. We cannot agree with the ml jm'II, of your statements
regarding the effects On Sa lida). Much of the evidence on effeei or
lack of effect on the salmon resource Is inferred (row limited field
s tudies, laboraory experiments or low lileralure. Pala exists that
sham that healed effluents have an adverse utfecl oil saluwn.

I'll. 1-3. Isl 114 1'agra pII - file statement Is ewdo that installation of
coullOy towers is out Considered reasonable because of llte low impacts
associated with the once Lltrou9h Cooling system. We relteralu that
the continued operation of the plot ruses a potential risk to the
salmon resource and those risks caouul Im adequately defined wllha,rt
luglhar studies.

pp. 9-1, fi lial paragraph. It Is staled, "The adverse cuvirumrcntal Inn
pacts aSUOLIdtell with the cunlinuuJ a lle gation of Ih:P are j udged to
be"not significant". What critnia were used to make these Judge-	 10
li"tsi We don't understand how these judgevwols eau hu onto of thou[
sltfi Cl enl data regarJf l9 the elfOCls un tine Sol, wn rc wurca.

Lou apprcclale the Opporlunlly to review Ihis droll LIS,

i
Sin(, 1'y,

^1^'J 51. ^Mo +s	 1.
sC	 Olrec/Or
u: [lave G,tler - Will;. IIIyolita

Ilavu Ihoiy,soo, I91E. 01ymy-la
1 lyd Cleaver. toll S. Portland

0.	 The Supply System belleves that a rather large and comprehensive
Iwdy of knowledge dxlSts that defines In both general and specific
terns Lite Inynacls associated with the IIGP heat dissipation System.
The references listed In Section 4 .3 cover a tilde range of data

and Ji]cussions on sdlmm^ids which are relevant to the proposal.
Whole data does exist to Shaw that heated effluents may have an

adverse effect on salmon, analysis of this data as applied to the

IIGP discharge (see Section 1.3.3) shows that no significant adverse
impact on salmwnld population Is reasonably anticipated due to the
IIGP's discharge.

9. ]tie alternative of Installing cooling towers is discussed in Sec-
umt 0.3.1. See also response number 0 above. 	 -

10. ace response lumber 7 to cewnents by the 0eparlatent of Ecology for
a dlscusslun of what constitutes a significant impact.



1. A Glauber of essential geographical, hydrological, and biological
differences exist between the IIGP and Trojan sites. Current
effluent guidelines for thermal power plants, such as IIGP, that

I	 were operating prior to January 1, 1970 do not require the use
Of offstleann couling. the analysts given ill 	 4.3 of
this EIS shows that the thermal phrne has no significant impact
nn the aquatic blota of the Ilanford Reach of the Columbia River.
the IIGI' discharge has no dfscernable effect at the Washington-
0,egun burden.

2. As slated fit 	 2.4.2, the chlorination system has never
2	 been used At IIGP during operation of the project. It should

be noted that the conditions In the IIGP NPOES permit are In
compllauce with the effluent guidelines established for units
such as IIGI'. f

ItE:CCIV Chi	 14-6a

or	 r
9 III C'l. mja7h

DEPARTMENT OF ENERGY
t

526 COTTAGE STREET N.E. • SALEM, OREGON • 97310 • Pholw 370 5504

xulllkh W !ALAIm:
..._,."w	

0ecember 20, 1916

fr. R. A. Chllwood
Elanager, Licensing and fnvirulueenlal

Programs
Washington Public Power Supply System
P. 0. Box 960
Richland, Washington 99352

War Po'. Chitwood:

CU	 the Slala of Oregon enforces stricter regulations on the Culundtia than
t	 are currently Imposed on the Ilanford Generating Project(IMP). The

V slated policy of the Oregon Win artmenls of Energy. Fish and Wildlife,
and Environmental quality Is to require off stream coaling for energy
facilities.

Tinder Lite existing permit, thermal effluents are of major concern. The
amaunl of heat discharged to the Coluudlla by the IIGI' is 160 tinu:s that
of the Trojan Nuclear Plant In Oregon. The Allowed temperature differenc
at IRtP Is over two times the maximum allowable for llujau. The mixing
zone for the IIGP extends 3,000 feet downstream, felt tines longer than
llw: allowed mixing zone for Trojan. furthermore. file IIGP mixing zone
Includes the surface of Lite river, whereas Trojan's ends a (out below
alit surface.

A second area of particular concern Is the discharge of [Marine too
Columbia. Chlorine In very small quantities Ims been shore to be
detrimental to fish. lire existing NPIJES permit for the 116Pallows
concentrations as high as .5 ppm chlorine In very large flows of water
to the Coloinbla. this Is compared with Trojan's limit, whlch is set at
no detectable chlorine In flows that a re less than one-tenth as large.

Response to Comments
State of Oregon
Page 1

0hr concern Is That fish passing through the thermal and bluclde plume	 I 3
are neatened. Possible consequences could Ire increased predation and 	 T.	

IIGI'
lie impacts a discussedwith the passage 4.. of 

this
fish

discussion
through the

disease. Considerable numbers of fish spare In the area. It is not 	 slows a lack of lyn
lynifI

C

S
( 4	 Slone are dJ In Section

possible to deleind a whether the oundlers would be larger It the plant 	 ent ImpaCt 
tto 3o fish Passingg Throuyh

were not prosenl.	 tilepllmnc.
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Response to Comments

State of Oregon
Page 2

The impacts of the IIPG discharge plune on adult passage and

spawning are discussed In Section 4.3.3. This discussion con-
cludes that Impacts on spawning are not significant. The ther-

mal plume dues not Interact with known spawning areas until
after it Is mixed with the river water. It is highly specu-
lative to suggest that the nunhur of fish spawning would he
greater since the IIGP plume does nut Impact any known spawning
areas.

(BLANK)

Oo
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Response to Comments

Stale of Oregon

Page 3

W

c0

Mr. R. A. Chllwood
December 20, 1976

Page 2

the benefit derived from off-stream cooling depends largely oil 	 long

the plant Is to operate. If, within the near future, the reactor were
to be closed down, the economic cost of uff-stream cooling would not be

warranted. On the other hand. If the NPR and HOP were to operate for

some longer period, the cost of Installing off-stream cooling would
be Justified. this Important alternative to the proposed action can not
adequately be considered without assessment of the likelihood of continued

operation of the NPR. If, In tile 	 of operation of IIGP.

NPR were also to stop, then lapacts from both need to be considered

In t il ls EIS.

It Is highly desirable to use NPR for electrical generation if It would

be operating regardless of IIGP. Relative to the cost of a new facility
of equal site, the cost of off-stream cooling for the Danford

Generating Project is small. For a single plant. IIGP could be
adversely affecting fish life In the Columbia. flits Impact could

largely be eliminated through off-stream cooling.

Very truly you.
/s

e :r14 /1^[ral'f1[ 1

David Philbrick
Environmental Specialist

OPh: sj

cc, Iry Jones, Fish L Wildlife
Steve Willingham, DEQ
Department of Ecology, Washington State

Janet McLennan

This EIS considers operation of the IIPG on a continuing basis
Into the 19905. The alternative of offstream cooling 1s dls-

cussed In Section 8.3.1. Installation of offstream cooling

would have little beneficial affect on the environment because
of the lack of significant Impacts associated with the present

system. The shutdown of IIGP does not Imply that NPR would also
cease operation. See response umber I to comments by the U.S.
Enviromenlal Protection Agency.



The Supply Systen requested Infmwatlon from the U.S. Energy
Research and Development Administration, Richland Operations
Office relating to ENDA'S policy with regard to the continued

operation of NPR and Its relationship to IIGP. The Richland
Operations Office of ERDA responded that the only reason for
operation of the NPR Is the production of plutonium and that

NPR will continue to operate to produce plutonium If plutonium
is required by the Federal Goverrunent. It would be presumptuous
of the Supply System to speculate on ERDA's actions for NPR
should the NGP cease operation.

EROA is continuing to welter the envlronaental aspects asso-

ciated wl Nr operation of the NPN (see response nuober 2 to
comments by ERUA). See 6140 response number 1 above.

'i' . L1570

Response to Comments

U.S. Environmental Protection
Agency

Page t

U.S. ENVIRONMENTAL PROTECTION AGENCY
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Mr. h. A. Chltwood, Manager
Licensing k Environmental Programs
Washington Public Power Supply System
P. U. Box 968
Richland, Washington 99352

Bear Mr. Chltwood:

f	 the Environmental Protection Agency has completed Its review of
tv	 your recently Issued Draft Environmental Impact Slatenent on the
O	 'Continued Operation of lire Hanford Generating Project." We have

the following comments and suggestions to offer for your considera-
tion fit 	 preparation of a Final Envlrouniental Statement.

General Comments

There seems to he a real question with regard to whether the New
Production Reactor (NPR) would continue In operation without the
sale of steam for power generatlon to the WPPSS Ilanford Generating
Project (IIGP). It appears that the demend for steam and the revenue
associated with Its sale could he a significant factor in ERUA's
decision on whether to continue operation of the NPR.

A curollary faclur In ERUA's decision oil 	 operation of
the NPR would be Lite terms of Its current NPLUS discharge perudt.
the permit Is written so that the NPR cannut be In coupllance
with the effluent limits without selling its waste steam to line
TRIP. Thus. the sale of steam appears to he a key causal factor
III the continued operation of the NPR and Its associated fuel
,cycle (uranium mloing/milling, enrlchuent, fuel assembly. bullop.
spent fuel reprocessing and waste disposal).



Response to Comments

N.S. Environmental Protection

Agency

Page 2

Page Two 3.	 Approximately ten percent of the discussion relating to Impacts
Is devoted to impacts of Lite NPR.	 Much of the discussion In

It would therefore be appropriate for the IIGP environmmental state-
Section 4.1. 4.2 and 4.3 relating to nooradiological 	 Impacts of

atilt to discuss the environmental Impacts associated with the
IIGP also applies to the NPR.	 However. since the NPR Intake vol-

continued operation of the NPR and Its associated fuel cycle
uxt and discharge of heat Is considerably smaller than that of

the IMP (when both	 are operating) the impacts of NPRplants
facilities, with particular attention being paid to an-site and

should be smaller.	 Radiological	 Impacts are discussed In de-
near-site Impacts. 	 The discussion could be a summary based ms tail	 In ERDA-1538 and the reader has been referred to that docu-
other environmental statements/reports such as the Hanford Waste tent	 In the final EIS as suggested.	 Detail	 equivalent to the
Management EIS Issued by ERIN.	 Tile discussion could then refer IIGP treatment	 -appears unwarranted because the NPR Impacts re
the reader to these source documents for additional detail. 	 Given

fed	 a	 o	 at affects are reasonably 	 to
the integrated nature of the operation of these facilities, we

be 
smaltoler
	

Impactsbe	 r that,n 
t
thossee of IIGP and the radiological	 IuNutsts are

discussion is necessary In order to provide bolo discussed lit 	 In ERIN-1538.	 The effects of the Intakel	
ofay and professional

s
rs withwi	 a full lay	 nd	 fesslonal raaJal understandingJLm9

structure and thermal discharge on aquatic biota and water
environmental effectsof ilia proposed action.	 Detail equivalent quality are	 nn	 dJ In Section 4.5.1 and 4.5.2.Additional
to that provided on the NGP may be appropriate . detail has been added to Section 4.1 to discuss the combined

 

3 Impacts of IIGP and NPR discharges.	 Radioactive wastestorage
Detailed Comments and disposal	 Is covered In detail	 In ERDA-1538.	 fuel reprocessing

1.	 The expanded discussion of lime Impacts of continued NPR alterations
Is briefly sumarized In Section 4.5.4.	 The impacts of hPit

should	 attention to the following questions and Issues:pay particular
operation on the Calmmbla River in the absence of IIGP operation

(a) effects of the intake structure and thermal discharges on aquatic
Is not Lite subject of this proposal. 	 It is reasonable for

m

is

	 and water quality; (b) whether water quality standards viola-
ERIN, pursuant to NEPA, to review the envirom mental 	 factors

t	 lions could or would be Induced by either the NPR or time IIGP discharge related to a proposal for continued operation of NPR (see re-

r,, or the combined effects of the two discharges; (c) radioactive waste
sponse mm.. her 2 to [RDA comments).

storage and disposal; (d) whether fuel reprocessing would be post-
poned until 1983 If the joint operation of NPR/NGP were continued
until then; (e) the effects of NPR operation on the Columbia River 4.	 Time Supply System considers Its present discharge permit to be a
In the absence of IIGP operation (assuming the proposed action Is not vat id fll •DES permit Issued by the Washington 	 .toil State Dept. of
Implemented) . hi	 to ne	 to Dept.	 SeeEcol or Jy (see also response number 1

2.	 Reference Is made to the renewal of the W pPSS NPDES permit as
response number 7 to EPA comments below for a discussion of

an Identifiable action on page 1	 (and several other pages) of time
DOE's mixing zone policy.

DEIS.	 The Agency does not consider the existing Stale-issued permit

to be a currently valid NPDES permit because (1) DOE did not fullau
appropriate procedures and allow EPA to express comments before the 	 4

permlt'sAssuance, and (2) the existing permit does not require

compllaoce with State Water Quality Standards (and thermal mixing
zones) as Interpreted using DOE's mixing zone policy dated Jauuary 12,

1974.	 Until these problems are corrected. EPA does not consider the S.	 The mixhmg zone Is defined In the IIGP NPDES permit for turbidity.
IIGP to have a validly Issued NPOES permit.	 The application Is for 

all
 colifomm organisms, dissolved oxygen and total dissolved

original permit, not for a renewal. gas.	 The statement oil 	 4-12 has been revised to better de-

3.	 The DEIS creates sae confusion about tlm mixing zone for the IIGP.
fine this nmldlng zone.

5
At page 4-12, the DEIS states that water quality slmulards 	 for

I

chemical effluents are met at the edge of the "JlIR luu zone." 	 Ynl

the dilution zone is not described.



b.	 Ilse mixing zone discussed on page 0-10 refers to temperature.
(his statement has been revised to clarify this point.

1. the Department of Ecology mixing zone policy referred to is the
used by DOE personnel of draft guidelines for the establishment
of dilution zones when developing permit conditions. It should

be noted that this policy:

7
(1) Iles never been developed to the point of becoming regulation.

(2) Provides that the permit writer is to use his discretion in

applying the guidelines on a case by case basis.

(3) Is based on "draft guidelines" for developing mixing zones

that have no obvious scientific Lasts for widespread appll-
catlon and have not undergone public comment.

8	 The Supply System does not believe that a mixing zone Is required
for IIGP for temperature to protect the aquatic environment (see
the discussion In Section 4.3.3). If a mixing zone were Imposed

upon the IIGP discharge such is to preclude the use of once through
cooling tike Supply System would use such administrative and Judicial

9	
rOnedies as are available at that time.

8.	 A discussion of tike combined affects of the two plumes has been
added to Section 4.1. A vertical profile of the IIPG discharge

t0	
has been added as figure 4.1-0. See response number 7 above for
a discussion of DOE'S mixing zone policy.

9. The appropriate changes have been made in the final EIS.

10. (hank you.

11	 11. the discussion on spawningand Incubation fairly Indicates that

(lie tupact associated with IIGP operation In the past have not been
significant. Additional discussion of temperature effects on
disease Incldents are provided In Section 4.3. The ten to twelve
percent mortality refers to hatchery experience, not to any modeling.

12. Tile maximum values Ifor the quantity of pollutants that nay be
discharged in the low vulumre waste sources and the once through

12	
coaling water are given In Table 2.4-2.

931 30113.057Z

Response to Coaximeats

U.S. Environmental Protection
Agency
Page 3

Page Three

The first full paragraph on page 0-18, on the Other land, Indicates

Bit Slate water quality standards might require off-stream cooling
"If a mixing zone were Imposed. ...' If the mixing zone discussed
Is not the sae as the dilution tone on page 4-12, that fact should
be wje clear.

In any case, the discussion onpage R-IR appears to Indicate that
no mixing zone will be Imposed on the IIGP. Yet list DOE mixing zone
policy (copy enclosed) would require the Imposition of a mixing zone
of 300 feel In length. The EIS should discuss whether a mixing zone
will beImposed. Its anticipated length, and if It is anticipated as
being longer than 300 feet, how like RPPSS expects to establish an
exemption from tike DOE mixing zone policy portion of the Stale
water quality standards.

4. Tire combined effects of the thereat discharges to the Columbia
River from the IIGP and the NPR should be described. A diagram of

tp	 the two thermal plumes (horizontal and vertical) on the same sheet
1	 would aid the reader fir determining whether any "over]&p" problems

IN)	 are likely. This description should Indicate whether the combined
N	

plumes would be able to comply with Oaf's "mixing zone" policy,
referenced In cumueut J3 above.

5. NPR flows with IIGP Operating are given as 270,000 gpm (page 2-1)

and 315,000 gpm (page 4-34). The difference between these two figures
should Le Cap allied.

L. Tile analysls of the Impact of IIGP discharges upon Juvenile and
adult (1511 Is fairly complete. However, a more quantitative discussion
of the Impact of increased river temperatures upon spawning and Incuba-
tion and the Incidence of temperature dependent disease is necessary.
In particular. (on page 4-29) the statement Indicates that the Impacts
of like IIGP dlSCharge on spawning and incubation will be less than tie
Impacts of past discharges true amllhple-nuclear production reactor
operations. This is Information of little utility. Uhal the reader
needs to know Is what will he Like Impact on spawning and Incubation
00-M loss as modeled??) and whether such a loss should continue
to be considered acceptable In light of the Increasing pressures on
this fishery resource. Similarly, the statement should describe,
quantitatively, the increase In disease Incidence and mmrlallty due
to tike IIGP discharge.

1. The tIS Should describe the quantity of pollutants discharged

train low volmIe waste sources mud In tie Once through cOuliug water.



17. A figure showing the vertical and near field temperature profile

of the NGP plume downstream fran the end port has been added as
Figure 4.1-8.

10. The proposal considers	 continued operation of the IIGP for an

indeflnite period of time at least into the 1990s. The present
negotiations between the Supply System and ERDA contemplate a
contract ofifive years duration. See response number 17 to
comments by Mr. Robert G. Walton for a discussion of conservation.

19. A discussion of The Impacts of RGP In conjunction with other

thermal electric pewer plants on the Columbia River has been added

In Section 4.1.

20. Costs per kilowatt have been Included In the alternative Section

0.3.1.

0 Fit 31

Response to Cmments

U.S. Environmental Protection

Agency
Page 4

Page Four

A comparison should be made between these quantities and the llmdla-
tlons established by the Steam Electric Power Generating Point Source 	 13

Category Effluent Guidelines and Standards. Chapter I. Subchapter N.

Part 423.

B. The discussion of the Impacts from NPR fuel production wastes.	 I 
14

0

pages 4-35 to 4-36 should be expanded to Include a description

the effects on local groundwater.

9. IF 	 4.1-1 through 4.1-6 are meaningless without a specific&- 	 I 15
don of the discharge flows and temperatures (of the discharge) used.

10. Figure 3.1-2 should show river mile points In order to help (lie 	 I 16
reader locate the area under consideration.

11. A Graphic showing time vertical temperatures In the discharge plume I 17
would give the reader a better picture of the mixing which lakes place

In the river.

13,	 the environmental	 Impacts associated with the continued operation

'	 of	 the IIGP are not considered to have a direct relationship to

the effluent guidelines given In Chapter 1, Subchapter N. Part 423

of the Code of Federal Regulations.	 However. for the readers In-

formation, the canparlson	 Is given below.

Maximum Daily

Quantity from Maxinwm Daily

NPDES Permit Measured

Pollutant (See Table Z.4-21 Quantity

Total Suspended	 535 lbs/Jay 9.31	 Ibs/Jay

Solids

011 and Grease 107 Ibs/day 30.7 lbs/day

Iron 0.8 Ibs/Jay 0.335 lbs/day

Chlorine 0.5 mg/1 0

PIT Between 6.0 and 9.0 6.9-0.5

W 12. Given time uncertainties in current power planning, it would not

ro be surprising If WPPSS decided at sane later date to propose continuing
w operation of the NPR/IIGP complex beyond 1983.	 This seems likely

because of like rather law key efforts aimed at promoting or requiring
energy conservation and because of the long lead times necessary for
The successful planning and construction of large base loaded power

plants.	 It would therefore seem appropriate for this statement to
discuss the long-term effects of the continued operation of the NPR/

IIGP complex, In conjunction with other thermal electric power plants
planned or under construction In this area, on the Calmbla River

system's lung-term water quality.

lU	
14. As stated on page 4-35 the calculation of doses and dose conmlt-

menls are primarily due to atmospheric releases not to ground
water releases. Ilene. Impacts associated with ground water are

expected to be minimal. A detailed description of NPR discharges
to ground as well as ground water Impacts from fuel reprocessing

Is given In ERDA-1530.

19	 15. Flows and temperatures of the discharge have been added to the

discussion In Section 4.1.1.

16. River mile Indices have been added to Figure 3.1-2.

13. The discussion of the economic costs of alternatl ve mitigation
measures Is misleading in that it does not convert this total capital

and 0 A N costs to a bussbar cost per kilowatt. This should be done 	 20

and these figures should be compared to current costs per kilowatt
and the costs projecled for future nuclear and coal-fired power plants

in the 060 060 tie size range.

We hope that these comments and suggestions will help you prepare a
final environmental Impact statement which provides a complete
discussion of the environmental effects of continuing the operation

of the NPR/IIGP complex. We have attached a copy of EPA's comments
on ERDA's Hanford Waste Managonent EIS for your use In evaluating

what portions of this slatemeut should be used and referenced in the
Hanford Generating Project FEIS. if you have any questions about our
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Response to Comments

U. S. Envlromnental Protection

Agency
Page 5

w

N

Page five

comments and suggestions please contact me or Mr. Daniel Slelnhorn
of my staff, it (206) 112-1595.

Sincerely,	

/r11

Act g P ..j. .1 !1

Alexandra R. Smith
Director

Office of Federal Affairs

cc: J. E. Cowan
L. Reed
R. Rullfson

U. Slaanes
C. Upson
J. Yearsley

C:.
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Response to Cmnnent

U.S. Alnty Corps of Cnglneers

Page 1
^^Yy1	 DEPARTMENT OF TIIE ARMY

- F""'^ \	 acwr..c u.srx.cr , coxrs ur ens.xcaus	 jt t C 1: j V t D
r.o. xea carve	 ,CaL-

suncc. wwsumsmu Naua	 IJ t'	 I:j/U

NI'SUN-1 41 - Lll
I '7 .::: .t76

W

N
In

It. A. CIJIwouJ, M anager
Llcuu ing auJ Envlronmcnlal 1'rogranw
Washinglm^ Polillc Power Supply Syslco.
pull Office Iloa M
IGdJaul, Washingion 99752

Do" W. chilwuuJ:

We luve revleweJ the haft rnvlrunm ... al hnpacl slalenmul un C'nvi such
Operallon of ll.e IluJurJ Geoeraling 1'rojccl will r.up." lu lhu U.S. Army

turps of gugl seers' areas of rosywnulbillly fur fluuJ coutrul, navigatlnn
and hydropower. Gonfinu lu ll yuur Ideplwne cuuver salon will. Ms. Jr..,
AlcAlanws of my shall, the due Jale fur submilllug uunmru is was .slcn led

Iron 16 December 19 76 lu 21 Iecember 1976.

We would like to advise you that a Depachnenl of lie Army put udl Is ru.p.ir ed
fur all wurk In navigable walcrs of Ibe Moiled Shales, and I.. all Afsd.ar ge of
JreJgeJ ur 1111 malerlal iolo navigable watn . s and del, adjacoul wcllauJ u.

'1' 1,aok you hi, lbe upporlun toy lu cnmmeul w. Ills elalnw:ul.

5 1ucmro 1 y pours,

	

/ J; /1	 I a...ldUu,

	

^	
X

u

SICJIFY y.l) 1':'171 11

I, IIUJ l I. : II. V:.°'...... IIry1nN111

I.	 the proposal does not anticipate any work In navigable waters.



Response to Ccluments
U.S. Energy Research and

Development AAulnlstration
page I

11 It tu4l ,
1aIA V L lelli

	

;'u	 t	 fN[It1iY .	 eNb bl vll OYAIL11141.eu,b5111A 1IUN

	

.^'	 11 . 1111 Mry 111 aaluatc Nn¢l

IIN:NI •N11. \Y a^N^N^:I UN YYIf/

December 17, 1 9 7b

Mr. William Waddul
WJAiogion 1 l uhlic Power Supply

System
Willi George Washington Way
Ilichl:ud, NA UMS:

D,•.ar Mr. Waddel:

JAIDA CUMMIIN 'I :S UN DRAFT RNVIRONNEWTAI. IMPACT S 'I'A"1'f:MFN'1' On
CUN'I' INDIA) OP ERATION UP '1'111: DAN1ORD III:NCRAI ING PHILIDC'r

R. discussions of the operation and environmental impacts
cA	 of N Reactor an: very briuf in your draft HIS. No ruc.mmund
I	 Ihat a statement ha included which woold direct the readers
N	 to PIMA 1518 fur a mnro delailad description of those
IM	 subjects. Thus, we fuel merry of the dis.:ussiuus of N, if

out all. could he dulelod.	 In addition. it s ohuld be made
umpballially Lluar early in the draft HIS that N Is an IRIM ,
IWI a W p l'SS. reactor and that It operates in compliance wil l,

NITA ll:quitl:mcnis anti all appllC UWC local,. State, anti
Federal cavirunmanlal Sri odut'ds.

Wu Alsu suggest that you point out that VRUA has cunt iuuaI I 
reevalual ud the opernllen and environmental impacts of 	

YN Reactor slncu PRIM 1538 was puhlishod, and do euviroumm^t'al
assassweut will he published in 1977 which descrlhus fivau
ew".I iuos.

Ilan [ 11. 141:Ii15 on spcciftc parts in the draft PIS Jr. unc loscd.

I.	 14,krence has been wade 111DA-1538 In l ire final [IS.

7.	 The Supply Syslum will consider [RNA's environmental assessment
at the N Reactor when it is availshle.

SA F:.IA 2

puclasuru:
1:11wwuul :: on Il:ullu nl

lieu[ rnitng Plan,
Mall it!;

" oe, v.

^^t1r. KS

VFXY krely yours.
1	 ^
1

11. J. Nlgvft, Direct",
Nuelear Fuel Cycle :Ind

p r.JnC Ltao Division



Response to Casments
0
	

N.S. Energy Resear[h and
eevelopment Administration

pa 9e 2

LRIIA COMHENTS ON HANFORD CENIi11AT'ING PLANT DRAFT IIIS

I'a g c I-2 r I'u _r 
0101.1
   - First sentence should slate that

pl ul ot7lUn is far a t luual Jafcnso and rose a mat
Purposes.

1'agu 1 3 2 r Paragraph 3 - "Hypothetical maximum individual"
sbaull ha do IIstend of clusest Individual for ennsisteucy
with Ilunfurd dose calculations.

Yugo _15a Sentonce 2 - This sentence would be more meaningful
)f the folluwTag were added to the end of the sentence: "The
practicality of these reductions was discussed In detail in
IS31, Yugo 1-6."

In a 2-2 1'a ra r't Ih 2, Sentence I - Add national defense and
research purposes.

Page 2 -7 - Table 2.7-1 should state that the maximum cooling
W	 water flow is 190,000 GPM, the normal cooling water flow is

N	 290'notl GI'N, file inluko screen velocity Is 0.1 to 1.25 ft/set',
V	 and the disrhargo water temperature is dependent upon the

intake water temperature. The 11.4^ maximum is a discharge
limitation in our NI'IIRS permit.

Page 118 - A comparison of the numbers ILL 'fables 2.9 1 and
t.4-2 reveals differences in discharge water temperatures.

Page 2-1e - The reference to "other issues" should be clarified
for— the -Ruder.	 If it has significance within the framt:work
of SEPA, perhaps this should be discussed.

Page 2-211, Paragraph 2 - Last sentence should he rurrecied to
sa y : ^During screen operation, trash is washed from the
Screcus by water jets In a truugh from which the trash is
removed and disposed of on land.''

Page 2-2n r 1lischarle System - A Letter description of the
system TRIJ he:	 The ri iculating raw water for N Neaclur is
discharged at two points:	 (1) at the aid pointof the river
through a single part at the end of a 102" line, and 12) at
the she rchiuu from a flume." The last somfe^. p dnesu't
,,:..fly add an)'Ihiug to the des,:riptioo of normal upv..tiuus;
it des.:ribes an emerge urp Ieatut p and probably could be
olimivaleJ duce umvrgency systems are not discussed vinculu:re.

The appropriate changes have been node in the final EIS.



Response to Comments
U.S. Energy Research and

Development A4einlstration

2-
	 Page 3

I'ye_1 20, Last Para ti ruak - 'this paragraph would more cur reel I 
dt,scrlLe NI'R systems If it were written as follows; "Other
newraditactiva liquid effluents rte released from NI'It via a lit,

main 102" Ilue. the sharel ine flume, several la"mr overflow
lines and the sanita ry the field.	 Radioactive liquid	 Tile appropriate changes have been made In the Final EIS.
efflucuas are released via Lite rivo'bauk springs and l ik e
102" line. Nonradioactive 6aseons effluents ar t. released
from the oil-fire) boilers.	 Radioactive gaseous r.ffluculs
Item the reactor ventilation systems are released via the main
reactor ventilation stack and several smaller vents at the
sluam tr iturator building.	 Radioactive and actniaJivactive
effluents from OR to Jess-ihud it, drtuil in LRIIA-1530."

NIa a 3 AI GMMJ Natrs para_ras+h 1 Sent_encSentence: 1 - Rather
I Gn say the unconfined à qu3fer i buun^eJ [yZaiile Rune and
Gable Nouula hl, it would be Marc appropriate to say that the
granod water flow is impeded by these structures.

W	 lab__1_13 - Pig"Tc, 3.1-5 is net [tic most recent ground- wular table
contour map. for u morn recant map (.January 1975) sum

ro	 ERIIA-1518, Vol. 2, 1'	 FigurePa g. 11.3-23, Fi	 11.3-IS.W	 g'	 6

fain 3 14, I'arubra lth_I t- Sulu encc 1 - Groundwater quality is
mono urcd regularly, nu[ continuously.

Page 3-14 } Paragral+ll 1_ r_Sentence 2 - Two .wiles nnrthoast of
'E lie 1111.1" ttlu nitrite ton does icoch 49 ppm, not g o ppip . See
UNNI.-1910 which is the groundwater status repair for CY 1974.

Page 3_14, 
i

Paragraph _I t Sontuuce 5 - Thu most recently Published
tempera 'Euri—1 eta was taken ii Ju mrur y 1974. Sae FRUA- MR.
Vol. 1, Page 11.3-27, Pigure 11.3-11.	 The CY-1975 ground water
report (DNWI.-2034) Which will he i55 411d in the near tuture
.ill Nava n [cwpe rn taro wup Jetoeioped flow data talon in
Il++vuullw l'-IJec t, plbcr 1975.

I'agu 1 14, Purlgiaph _l r_ Lost Seulencu - Ground "ter tempera-
lurc varied fi'on 15 n to ^2l al'. Ocletc the Words "and depth"
al oho . 1111 of ill. st,111e11Ce.

Pat. 4-33 8 NPR Impa+'_ts - It should be >latcd that thu imparts
of HPA are JI>c115HA iu detail in IiItl NIP1a. Scetlun M.

?age 4 , 34, Par,tgS.Ph 2, Last Sml_l uucr 	 Tilts sCnlcnc. would
inure ucntralcly Jl:+r ri he wGut is known .Lain the impaet If
it read:	 "At the pnucnl time the talc of impingement un the
NPR scrcous has nut heeu q"antitied; bnl due lu the lover

M,



Response to Comments
U.S. Energy Research and

Development Administration

_3-
	 Page 4

flow rate of the WIT Into", Impingement on the NPR screens
Is expected to he lower than Impingement on the IMP screens.
The mortality of the impinged fish has not been quantified."

I'ago 1_34,_ Para raph 1 Sentence 2 - 83.4 0 is a maximum
t euperniure IMist ton In our MB permit. 'tempera t arc and
flow rates are dependent upon ambient river temperat ti res and
pumping operations. These parameters are discussed in
FRIIA-1538. Page 111.1-14.

Page 4-34 Paragiu
b
b 3 2nd to Last Sentence - 0.25"P should

be rha,ig^5- -ta U.27^

Page 434 _Paraggraph 4 Ist Sentence - "General studies" should
V clu.- -- ndoiaTleJ s tiu!T s —[o reflect the extensive
work that has been done an radiological Impacts.

tp	
layye 4-35 It ray1	 1 2 - The dlscussion of the closest

1	 1n v^l 56oula—be revised to be consistent with the concept
N	 of The "hypothetical maximum Individual" as used in Ilanford

dose calculations. The discussion should emphasize that This
"Irypalhetical maximum Individual" is a nonexistent person
whose literary and recreational habits maximize the doses ha
receives.	 Thase habits are described in Ii11DA-1530. Page 111.1 1.

Page 4-35 1'a ru66ra h 3 Last Sen_ttoce - 'flue natural background
uhoie body point ati noose foi-1473—is 25,000 maltreat. The
1,250,000 manrem used is the 50-year dose commitment.

Page 4̀ 36 1st Sentence - Would be more correct if it read,
no content rations of uranium above background have

been observed . . . .

Page 4-36 r Paragraph t - Use'1L)• polhetical maximum individual"
Tor cons Tstency with nanfurd dose ca Iculat ing.

Page 4-36 r Paragra eh 
e 
2 _Last_ Sentence - This needs 'to he

rewrttein OTtcr T—M l.T-i is corrected to say the Calcularo.l
Population hose Commitment is for a 50-year period based un
effluents from NReactor during CY 1075.

Vat a 436 Para to h 3 Sentence 3 - The 11- 1 ,1 5 °mitterinl5
ers ing Tron the spent foci >L-uTd 

he del et cd, Lenuesc if We
tore not reprocessing fuel, these materials cannot be scut off
plaalsilc.

The appropriate changes have been made In the final EIS.



Response to C omments
U.S. Energy Research and

Development Administration
Page 5

-4-

P,,aa36 r Paragraph 3,_ Last Sentence - The words "weapow,
irodeo shoul d" he removed slice [hey Imply a single grade of
ptolontum is produced. 'Phis is not uccessurily the case.

Page 4-37 Table 4.5-1 - 'i lia title would be more accorale if
it wero CLanicd [o read "maximum potential llenitb effects doc
to 1975 operation of Will. The techniyues used to calcolule
these health effects and the difficnities in using these
techniyues is described to Section 111.1.1.6 of FRIIA-153 8 .
Ilia presentation of such data needs to be accompanied by an
adequate explanation and qualification of its nse:old a
statement evaluating the nu mbers given for health effnits.
It should be clear that any nkoldwf of Vaalth effects 11
indicates no adverse eftects are expected.

Page 5- z  1'a ru1^ ralh 4 - First sentence should read, "Impacts
associate witl1 the RPR intake have not been yuantif ied b il l

w	 are expected to he relatively small."
I
W	 lute 5-7 Para rash 1 Sentence 2 - All li q uid effluents are
C3 Wit con[ inn3 on [fie ^^lnnfu rd—pose r y a[im1, but it is true that

them are no adverse health effects resulting from those flat
Cu11ta Iued.

Page 2- . 2,. , Table 7. g -1 - Ilem 3 under NI'R sleuld he omitled
since it Is nut li isc used In the text and long-term waste
va:uugenmut is heyond the scope of this ducumunl.

!'"g. 	 ragrlh 2 r _ Last _ Sentence - The sentence is unclear.

The appropriate changes have been made In the final EIS.
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\sr'	 Envi ronmental A Technical Services Dlvlolon(VIA15)
P.O. Box 4312, Portland, Oregm 91108

December 29, 1916
.a a: a. r_,wClt

111 i? :.. 19/0
Mr. N.A. ChIt ... 4. Manager

L/ceneing and Environmental Progro.
Washington Public Paser supply System

P.O. Boa 968
Richland, WaslAnaton 99352

Dear Ur. Chit ... dl

Thank you for sending us a ropy of your Draft E.nvlrwmental Impact
statement on continued Operation of the Ilanfurd Ueuerating Project.

This statement vas written under the luthorlty of state Eavlrolmentsl
Policy Act (SEPA). The National Marine Plaherles service hoe
reviewed title statement and has several constants.

Gene rat comment,

Mail..*) Marine rlaher/es Service (OWN) Ie familiar with the oper.tton
of the II.nf.rd Generating Project through meetings still the W.ehingtou

Public Power supply System (WPPSS) and with the Environmental Ileeeerch

and Devel.pment Adisniatr*tlon (PNDA).

We are opposed to once-through cooling systems in the Columbia [liver

and prefer offstream cooling because of Its reduced Impact. to kite

aquatic environment. While titers my be no regulatory requirement
for the Iastallatl.n of affair." cooling for an existing facility,

an .mind recommend that It be sort ... ly conellered.

Specific Comments

CIIAMER 1
SIANABY
1.2 SUMARY - PNVIIIONMENI-AL IMPACM OF THE PROPOSAL

Page 1-1, par.gradl 3. There appears to b. an error In this paragraph.

We assume the DEIS refe rs to fry In t ills paragraph s lid not insults,

On Page 11-15. WPPSD refers to the 1,000 fall chlnook fry ]oat per year	
2

on the screens, whereas this paragraph Indicated 1,000 fall chlnook

melt. era lust.

Response to Comments

National Marine fisheries Service

Page I

1. the alternatives of off-stream cooling Is discussed In Section 8.3.1.

2. Tile appropriate change has been made In the final EIS.

t1	 t

.	 .a



CIIAI"1'EN 2

IJ"hl P'1'ION OF'1'NE PNOPOSAI.

Page 2-19, TAN18 2.4-2. we Lnllnve that It In Important to know the
percent of saturation or total dlomulved gaa Immediately Kalov the
dlaclm.... .W not at a paint 3,000 feat below LLn dlucLarge. Ma
recum-en4 that Lhasa concentr.tlmtu be listed at... they can ld bit
cructai I. fla t, life.

CRAYfEN 3
D1 CRIKION OF t'NE NCII]TINO ERVIMN14ENT
3.1 PNtdICAL ENVINONMENT
3.1.5 Agustin Real,"

Puae j_22,nx..e 3.1 _6. yolk mac fry are present 1. it,* gravel at
least through April 10. 

We re, ir..no that the fl gore show sac fry
In the gravel through Apr I1.

f11g5 3-23, paragraph 1. Mid..), Bar Is is major Ca ll chlnook spawning

area which 10 located mpproxl-stely 3 -ilea below Prlamt Rapids Dwu
wW 14 miles above time N0P Intake. Tlmre are several other fall

ehtbouk operati ng araau above wad below the IIOP Intake.

V. ,at 3-23 paragraph 2. We racnwmend changing the uen[ence wlml clm

states 017in February and March." to "...PeLruary, March, and Apr 11."

CIIAP'rull 4
LUVIRONMENTAL INVACkU OF 'f1IE PROPOSAL
4.1 PHYSICAL ILWACt'0

4,1.1 Metor
Ilaat.d Efflnant Distribution

fort 4-1 paragraph 1. Poor dlfruelon, swelm ae Indicated In this
paragraph, compounds tire problem far fish. The c tialmit flow diaclmrg.

to the river should be equal Pram each port, not 60 percent from one
part and 10 percent from another port. Modlflcatlgne are needed I.

the erlatbtg , diffumir, at' perlmps, a now type of discharge dlfruucr in

r.qul red.

1'Me- 4-8, ptirmio Wm 4. Fleury 4.1-8 mhould Indlc	 toste I. far raw	 mdatr.a
the effluent become¢ fully mixed with river water. We are primarily
canc.,aad .lth di rue effect. to flat, life within the mixing rove mad

tat .. uwtcern.d after LLe cfl'luenL Ina D.en fully mlx.d with river

.star.

4.3 INPAOI. ON AQUATIC 1101WlCEg

4.3.1	 Imps n ei event

The ueutmau which tat.. "...fork louglh

2

00

W
N

Response to Comments
National Marine Fisheries Service
Page 2

3. Dissolved gas measurements above and below the discharge were

made In 1973. The results of these measurements are given In
the table below.

qjx gen Nitrogen

3 Date	 Temp, 0 	 mg/I % sat. m	 1 S sat.

Ambient. Above 3-29-73	 5.0 14.67 115.1 23.43 111.1
IIGP Discharge 4-6-13	 6.0 13.46 108.3 23.48 113.9

3-16-73	 7.9 13.25 111.4 22.28 112.7
' 5-3-73	 10.1 12.59 111.9 21.33 113.6

5-B-73	 10.4 13.65 122.0 20.50 109.7

Plume Center - 3-29-73	 5.0 14.54 113.7 23.00 108.8
4 Approximately 200 ft 4-6-13	 6.4 13.55 109.7 23.23 113.5

Downs/ream- of 4-16-73	 8.5 12.70 108.7 22.10 113.6
Discharge 5-3-73	 10.5 12.52 112.3 21.22 113.9

5-8-73	 11.2 13.00 118.3 19.97 108.6

5 4.	 while some sac fry awy be present In the gravel	 in April, the fry
enmerge fru it the gravel prluaelly in February and March.

5.	 The appropriate change has been made in the final	 EIS.
6

6.	 See response number 4 to comments above.

1.	 The alternative modifications of the discharge diffuser are dis-
cussed In Section 8.3.1.

1' a 4-IL ,. Lruy^ruyL f.

8. the effluent becomes fully mixed with the river between 3 and 4
miles downstream of the discharge as shown in 

ft 
ore 4.1-7(b	 We

dpprecidle your value Judgement that once the effluent has amlxed

0	
fully with the river It Is of lesser concern.

I

9. See response number 4 to comments above.

l	
9

D



IN. the exposure of fry to conditions different from those used In the

analysts Is described subsequent to page 4-I 8 . This discussion

includes f ry moving 
Tit

	 water. The conclusion of that anal-

ysis is that the exposure time Is sufficiently short so as to pre-

IN	 clude death or loss of equilibrium.

11. Figure 4.3-1 was developed from field measurements and mathematical
models of the IIGP plane. While actual conditions may deviate slightly

fruit 	 curve presented In the figure, rapid dilution has been docu-

If	 mmnted by field measurements at numerous river flows.

12. Juvenile chlnouk can easily "escape from the danger area" since they

would be swept downstream by the liver current- The analysis In

12	 Section 4.3.3 indicated that no Juvenile chinook will be exposed

to 90 F for A period of four seconds.

13. Reference 4-10 indicates the fry prefer the shorelines and the Sur-

face and are not equally distributed throughout the water column. If

the fry were equally distributed thTod9hout, fewer than 4% would ex-
perience temperatures greater than 72 F.

13

Response to Comments

National Net fine Fisheries Service

Page 3

prlwurtly thrlud Fel,...ry and IW rc L." .M1O,bI be eLm,g.J to .cud

... 1'aLrua ry, IW"ll. and April."

N'. 4- 1 11 _)tn<u rant, 2. 11, 1. aoJet..Lich ...aura. the plume upprorl-

.ntely Woo 100 feet fro. the point of discharge and 30 mama Lela.
Il:o surface of the water, doe. not neceactarlly relate wall I. full

clduook fry distribution mi nce they could occur below 30 Inchcs. We
recoa.end conaldaring tie effects on fall chlnouk fry at .11 doptLo and
dletastces from tl,e port and at a variety of flow co ditIona.

W. believe that Figure 4.3-1 ...do to be dtecusaed conalder.bly .are
In ll,e hE10. The ..thud used to e.tl.ate the cuwulative tupouure

tlwa In ..coal. for flat, h..Id 4 ti
t s.. a cted .ore .rtenalvely al ace

Me /a a very crucial Imrtlon of Lite enalye/a. However. NHFS utudiea

that once lemleralurea exceed 29 detract, cent/grade Iw.edlate tetnny
o:d cea mtlon of reap/story .or ..ate c.n occur, e,d It le douLlful
that Juvenile chinook could aaeope fr,ai lie danger area (Snyder and

glut., August 1970(.1/ flortalltlea to Juvenlla chbeuk caw occur

wi thin . p.rI.J of four escwda at 9ooY.V

Peg. 4-25 r_ w r.Krxp Ic 3. We belle.. that the yolk son fry cre dlu4d-
huted more equally LhYongho,t the water column than la ludleuted lu

Figure 4.3-5. Page 4-14 of the ggl g elute. "Cluny Cry are dlt,plau ed

d.w,:rlver after emerg.nce due to the atroug dlr.ctio .1 flu. of the

current." Thls weld Land to Indicate that the newly emerged fry are

more equally distributed throughout the water comet, than IsIndicule.l
In Figure 4.3-5. We bellove that many of little,fry world he sue pt

duunatrew through the plume, and that mortalltle. would Le mmouulered

at that time. Until It can Iwo demonatrated that full chlnouk fry urc not
equally distributed throughout the water column, we cmu,ot aecepL ILe

atutewent found In paragraph 2 on page 4-27 which :cute. "No ef1'.e:ta

mesh a. dealt, or lea st of .qu111 1wr1w 
wo

uld be rC4S,uubly uul lul yu t::.L "

4.5 REHR 1HPAUM
4.5.1 Intel.
Pagc 4-lri nn rnNraPh 2. N11f:9 and Stela finitely ngonelen arm prca.ntly
negott.ting wil l, EROA to rorrncL any fla t. problu.0 which any lie cue ouuto ^:.l
with ILe NPII Intake and discharge ay.Lcu.

Snyder, 0.orge II. and Ted II. g l.Iv.. Survlval 'Time. of Juv.nllc
Ilnlaon Llu Exposed to water Temperatures Caueing Thermal tloickn,

T.chnlaal Advl.o ry Couemittea, Cu1,axLla Niver 11,ermul Effect :Rudy,
August 1910.

2J Snyder. George H. and Theodore II. Ill elm, Effects of Ine,.ena n•I
Tewlersture on Cnld-fluto Ortunlas, J. qnlcr P.1 101. e, Cuul n.l
F.derutlon, 1911.
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14. file analyses PresenteJ in Sectiun 4.3.3 does not indicate that
fist, uwrlality will occur In the thelvol plane.

U
iJ

CuAI rml 'I
hinlC ok CH11	 M&N't'AL IWACI'3 WRICII HAY hE 14 1n'IGA'1'EII
Pa Be "L1. !'1 ail wortaallleu YllaowLLer.d to tha tlml wal plluw a,au uhould I 14
Le eOn9/Jv 1'.d WI 4JVV 1'3tl e11Y11'JIIwc11LY1 I.,,.'L Ylllell way La wll lyul v'J.

0IIAI"1'E 11 U
Ala'ENdA'1'I VL'3 '1'O THE PNOPUSAL
8.3 1• IANY' PACIIJ 4'Y ANTI nC11EIU11 WW I /'ICA'1'I/413
8.3.1 Wdlflcatio,mInto IIOp Plant P4clll tluu
All.roatJee /ntaka Stnml nren 	 ---

1'eI;u 8=111, uu ryra.Lj. We believe that tLu cuuu4'uctlua of un ol'1'41a arc
Int ak e Joan have merit LuL ahuuld nut be InutallcJ at I lia III:1' Intuke
luall It ha ll U:al leatel. WlTod No. 2 plait OIL pruvldu tba Julu ue Wed
LO pmv. vLaLhwr thla uYet.w ahaulJ Lu ,ut111zcJ ur lot. It way Lc
advunLnCeauu to laereaau the emIaLing acraea urcu by adding two pump	

15
ImYa mince t il l " will redmaa the Intake Valocltlaa exPm'Imlaa.l at the
u^	 1011' rccoale,odu u waalwm u l•P lvuah velocity Of .5 I"uuL pm'

and mid 1 /8 - 1,w11 ..,.ml mall In order to Drotecl flail 111'.. With
til l, a.. cell:,, u 11u11 LyPunn nywLem allaul ,l be lO OlIded Lw re.la:e iu.Pillgae, 1.
.aJ ewtrulauwnl.

Al t.raal lv__III_cLu r IC iit rae tureu

1118_ 11-16 .1, E4ru8r n .111u j_md A. We believe that . nv dlacWn'I;. 4  rl w-,.
shoo Ll be lnatall.d at the [lot' plant. 'fill. OII'lu—, .Il.uld I., dcalencd
to give umAlwuw JII'1'ouloa of tea wat.fw. W.loetcal r.aa.uu In'a givml Lu
a. v.fal pi.vloua e. ..La.

16
AI l_yliullve I_owl le8^stewa 1'or Ilfil•

1'1.	 8_7'(. OI'Ibl rauw coullag would provl Ja ll.e beat piotecticu t•T flnh
llftl. We r.c.uuw;nd that lids La coual Jl:raJ.

CIIAI'1'EII 9
UNAVOIWAULE AMERuE IIU'AOVS

1' Llr_La1'L'11^ 1. la:rlaltty of un unk nova wuuLur Of uwul to —all Line

I'rnn I llz..... la loLwLlu hlv.r uat.r tc.gm rntur.a slaold La lucluJ=.1 ua 	 I7
uu uJrcl'oe Iwp.ml.

511uuulY.
1	 / l

1'r u, [lu.vu r, chl.l'

4, IIa.Lloe Luu O.:pu rtw..ul wl' 1'1 aLm'il,a
WuaLiw;l..0 Il p.rlv¢ul vi Gww
Fl all met IIIIJIII. G,; rr lac, Oiywpl.

15. f ile presunt Intake system at nGP was designed to beet I lia re-
quirenivii" specified by fisheries agencies at that time. Recent

uwdlfications have been flole to reduce the Impact of the intake
un downstream migrant fry. Studies referenced in Section 4.3.1

have shmnl that the present Intake configuration does not sig-
nifleantly effect sa Lllonld Populations.

16. I li a discussion presented LI Section 4.3.3 shows that the present

discharge syslcdt duos not significantly Impact salmonid populations.

11.	 the iocrLmantal tiler ase of Colunila sliver temperatures Is listed
lu Chapter 9 as an adverse impact.
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I MNEGION'S OIfICE	
Sierra Club

'Ald(RA CLUB Page 1

WASIIINt , I'l1N VNEII.GY Cl10RDINA • I1111

I IOB WesL ird SL.
Aberdeen, Wash. 9052o
Dncamber tit, 1976

Mr. J.J. Stein
Washington Public Power Supply System
P.O. Box 960
Ilichland, Washington 993$2

Dour Hr. Stain;

'lire Sierra Olub would like to offer the following coaamouLa oil the
Braft Environmental Impact Statement on Continual _Operatippoon of

—[n	 7uEedlire Ilan or	 nenmre 11n^ Pro^ec	 nca agewe ere d s)-	 ..
wITh^ system.m.	 ME revIewing a WPPS3 EIS, we always hope Lila
uoxt one, no matter whet the proposal, will be better; 	 we 11110 Lo 1.	 lice Supply System prepared tills Environmental 	 Impact Statement

believe that our comments s p otl i t totally ignored.	 Afton reading to accordance to the guidelines presented in WAC 197-10. 	 Those

Lids 1 E13, we can still hope that someday WPP33 will rake un guidelines require the Supply System to consider all reasonable

attempt to develop and analyze viable alternatives for its pro- alternatives which might approximate the proposal's objective

Portals, analyze them to the same extent that the proposed action but at a lower environmental cost or decreased level of environ-

fa studied. mental degradation.	 The alternatives are to be described and

objectively evaluated In light of the objective of the proposal.

i on melon I	 9oadsHut alternative of conservation as one method of balancing lAt presort, the 9 inp process in the main, and 	 only,
route for publ lc input Into the 9yst ea r s decision milking process, and resources should operation of the IIGP eat be continued was

It is vitally important that this process be made to work. 	 In presented in Section B.I.I.	 In that section a number of methods
tills Chao, only a raw pages are devoted to the conservation el- of conservation are identified, implementation programs which

tornative, and the analysis,	 if it can be called that,	 Is below could be used to bring about the conservation methods are de-

that used for the proposed action. scribed, and the environmental Impacts associated with the con-
servation alternative are also described.	 In addition, a pro-

For the reader to make a decision on the course of	 CLion to be grain which could be used to reduce electrical loads by the equiv-
cakon, all alternatives, not Just tiro proposed action, meet be I alent amount of energy produced by IIGP and an implementing pro-
given in sufficient detail to allow comparltive evaluations to gram Is identified.	 The Supply System believes that this level

be media.	 Since the conservation alternative isn r t presented In of detail	 Is appropriate for treatment of the conservation alter-

depth the SEPA process is short-circuited. 	 Jilts Implies that native.	 It should be noted that the objective of the proposal
WPP63 did not seriously consider alternatives to the propoaod is to maintain existing electrical generating resources which
ac Llou und • will not 11a Lon to public Input, can continue to provide adequate, reliable, and economical elec-

trical energy to consuners in the Pacific Northwest. 	 While the
We agree with the BPA conservation study that large aaounL or conservation alternative per se does not meet this objective, 	 it
electrical energy can be saved In Lite Pacific Northwest. 	 Censer_ was considered because of Its Importance in the Pacific North-

vatlen car, replace the power producad at IIGP at lower environmarLul west In the caning years.

and oconomlo coats.	 'llioro are utdaspread doubts about the
accuracy of the forecasts used by WPP33.	 We therefore feel that
con Llrmed operation of HOP is not In the best lnterr.ata of Lire 1

people or Like environment of the Pacific Northwest. 	 Wo urge thus
the conoorvutiorr alternative ba chosen Instead.

Cuu.ral. Continents	
2.	 the Supply System would weltmne the Sierra Club's reconnmendat Ions

'lire distribution of thla dorun t is all Sndlcutton of Lire load	 I	 fur individuals and organizations which should he Included In

ul ; eue	 rlos ol	 n	 a	 ouetuce to Include Lho public l,r Lho plering prcess. 	 2	 fula'e EIS distribution lists.

Proposed Action SecLiou 2.1
It to ale Lud Lure, mud In sevurul other pinc am, that Lite prapaaol
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Pmllo

is to continua pl •uvtding "up Lo" 5 billion lion ul' oleo Lrfcul
sna ggy par yaw• . "Oil to" is OOL u vary prwa nu Loral. 1'ro,luullou
f iguruu for Lhu luaL uavurul yours should be glvol and oil uvcl'ugu
1'I IIUVU uaud. 'Ilot ruuuuna far Il ill"s 1'ullulm to ..,of this y billion
Wit produei.iun Laval shuuld ba dlucuasnd. 31ncu [ICI' uutually
ProJUCea loss flown,- then Implied, Ilia Inslgolficoncu of Ila lour
Would ha lead than stulud. This secti on should give u macro du-
tUIIUf duscrlplinu of Lit. cod Cruc Ls will, GIIIIA.

Licanua,,Lod 3ulledulos Sac Llou 2.3
iA y fT y-b 	 1m Vl`7•--u p pfvuLa tit IItIfo3i du May rucnlva uyuul ablu•aa

of IIGP pouur'f

NPII Suction 2.5
Fill Hill the proposed ocLlou afflict, Oily ducl.loll to sx Land flat
opuru Llouul I11'o of situ NI'NY

other NVII 3yutuwO 3ucLlan 2.1.2
Id1LnEli'y "0 for Lquld of flunnta". Planan prov(da a uwmuury of
like dlacuaalon of NPII radioactive afrlumrtu us d,alcrlbu<1 In nubA+
15311.

W,l Lot- Sac 11 -11 1.1.2
111nro la no p uling at' ambient rlvar Luugx.pu Luras uL Lhu Ilunsord
slue; Lill. Important lnforme Llan should ba lnaludad liar.. Mint
la Lhu cmnpuaitlon of Lila Inter from NPII dl eposod to Lhu gruuuJ:

Mutant O.Virunmont Soc Llun J.2.1
(low ool' - onand—ii - 111 ut. umowlta dona Northeast hydro powar ruplucu
3uutharn califUralu oll- I;unorataA elcetelcl Ly'7 (IoW ol'Luu is IIIN'
Loam • actually Sant to Nallfar1110; in toilet amnia L.1 With Lhu
--vivid of Al Uakon oil, Will Lhuao pwmr nxporLU bavtl ally Impact
Got faring" oil Imports?

Nucd fur 1'awar 3.2.3
A FVIeT rev old of Lila ma Lhodoingy of Lhtl Wusl n

nu	
ruup Vorccuut unit

u :nmmwry of Lit. Itonville forecas Ling am	 .).atlwd	 • a muUud. '1'hla
ur:eLiuu should uIao include an L1 doplh dlnuusu tun of Lho uc,lh-
nuaaoe of Lncae forucuutillg Luchniquou, us Jo Luflod LI rul'c r.uwu
1-29. Thu Landanoy of 17tlu1 liroup to uv. jd'urecual. should I.
oxamit ol. Thu IIMIA nconwsotric modal and Its ruaulta alrnlld he
pru:umlad In much gruatar detail. A mold rdullaf.lc figuro f r
(ICI' p 'il 'e' prud	 uuctlon, bused on uc	 pLUUl cxor I.Io!", sh..nld 11.

uuml oil p. 1-31. 'flit aLULameut that (ICI' could all;ulficuULly
r.:ducn uuorgy Juficl La cuntiadlcls ttw aca L.wsonL ton pogo 1-1 and
'Pohl. 3.11 -1 LhaL IIGI' has .,I loalgull'icant hspacl on Pollux myq'1 lea.

M.L. la Lim probublll Ly ,I' mtuLlnn LuLUl reitj oosl l,nU, -gy l.nula
Jar l.q; Ilm 19111-19h1 par Ilia, canal JUring such 1'uc W.0 as Lt."
prubublliLy IIwL Lhu Wool liroup I'al'aeaal- L, wu 111111, ru,-unL
FcJural .sulky cuuacrvuLlnu lcglulnLiun, etod Lill. 1-a4:L Lhat I.Iry
:;lu Loa urn preparing cuuo,.rval.lun hlutos7

Response to currents
Sierra Club
Page 2

3 1. file present contract between the Supply System and EROA provides
lux [he production of "up to" 4.6 billion kilowatt lours. It is
aaliclpatad that any new contract between Tile Supply System and

4	 INRA wuuld increase the amount of power production from up to
4.5. billion in kilowatt lours per year to up to 5 fit ll Ion kilo-
Wall hours per year. In like past five years the IIGP has produced
the folluwblg amounts of energy.

5	 Year	 knelyyl pll .11 ons of Kilowatt (lour s

1915	 3.3
1914	 3.9

6	 1971	 4.4
1972	 2.9
1911	 2.5

7	 4.	 Tile existing contracts between the Supply System and EROA, Iden-
tified In Section 2.3, are a matter of public record and can be
obtained from the Supply System for the cost of reproduction. New
contracts which say be executed between the Supply System and ERDA,

N	 If It Is determined to continue operation of IIGP, are expected to
be substantially the same as previous contracts with the exception

9 of economic cons idera l Ions. This EIS addresses the environmental
aspects of the continued operation of IIGP Including those aspects
of the contract such as scheduling and level of energy production

In	 which may be related to the IIGP's Impacts on the environment. The
various forms of contracts not' related to environmental Impacts

II	 are not discussed. Therefore, a more detailed description of possi-
ble future contracts is not A proper subject for Inclusion In this
EIS.

5.	 The five private utilities are Puget Sound Potter and Light, Washington
Wdtcr Panel'. Pacific Power and tight, Portland General Electric,
and l9ualaua I'euer. Each utility receives an equal share of IIGP
a,ltpul.

12	 6.	 Sec -espouse number 1 to comments by EPA.

7.	 Other liquid effluents Include backflush from pump Inlet screens,
Overflow from filtered water and raw water storage tanks, condensate
Loan wedlun pressure steam system, filler backwash, filtered water

13	
o
e

verflow, waste front floor drains, turbine condenser cooling water
nd 9raphlte heft exchanger cooling water. Liquid radioactive

C t lULMLS are given In Table 111.1-2 of [RDA-1510. This table Is
repruduced below for the reader's benefit.

14

ULU,_r Y•roc ua La P, l- 12
The IL,LIaP Q'arr.c.a Cs", l'ul'u reneuu 1-It Und J-l'hsould ha dla-

it muuusuuJ in	 c:h IlraLur 4,AUit, uapeclallY uLu:u
 if

	 pruauuL a	 115
f ill ' al LfarUaL plc LUru ul' I'u L o..11.1iu (main • o..11.1 Lhun Ulu IIuuL liroup
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NADIOIOiC11UES PMASEO f0 TNT COLUF411A if y^N
111111 LIQUID EFFLUENTS At 100-N IN 1972

Ilucl ldo_	 WYE	 Nuclide	 CI/Yr

	

311	 1000	 95N )	 4

	24 N4	500	 99 ma 21.1

	

32 1,	 160(b)	 103 
No

0.4

	

51 C,	25.3	 106 
No

4.

	

54 
it,
	 40	 124 

S
	 0.0

	56th, 	
600	 1311	 41.9

	

59 
FL

10	 133Xe	 10.

	

Sit C	 2	 134	 0.5
(BLANK)	

Co	 Cs

v	
60110
	

20	 131 Cs	 5.05

	

65 
In

440(6)	140D4	 5.25

	

69 1.	0.05	 1401a	 5.25

	

901 _	 0.95	 239 
TIP

90

	95 71,	 4.

(a) Includes both the discharge from the 102-In. pipeline and
rivorhank seepage front disposal to the 1301-N crib. The

annual discharges have been reduced to 200 CI/yr tritiun

end -15 CI/yr of all other radionuclides after CY-1973.

(b) Eslbnated front concen tration measured in whlteftsh in 1972
wld historical data relating water cmo:entra L ions to fish

Cuocentratiyns.

It 	 14smeot rolunbia Ni m tempelatm as are 91ven in Figure 3.1-1.

9.	 Water disposed to ground fru it the NPR Is described In detall In

the dnmmaait Cido-153]. The euwgmsllion of this water as It

reaches lho rive is 91ven in Table 111.1-24 of ERDA-1530 as

1u11mvs:
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CHEMICAL CONCENTRATIONS AT 100-N AREA,
AUGUST 1912

Riverbank	 Anmblent River

Sprin z	 Concentration

m a 1 	 (MM

Sulfate	 5.5	 4.5

Calcium	 24.5	 17.

Chromium	 20.0	 0.1
Nitrate	 2.7	 al.

Aluminum	 0.050	 0.000

Iran	 0.025	 0.075

Magues bull	 3.	 3.

M oon la	 1 0.1	 '0.1

Nitrate	 <0.002	 <0.002

5 trooti call	 0.080	 0.120

(BLANK)

Radiudclive concentrations from riverbank seepage is included in

mp	
response number 7 to comments above.

t

00	 10. The IIGP is a base load plant which produces energy for distribution

to Lite Pacific Northwest power grid. It is impossible to distinguish

between hydro generated and IIGP generated electricity when it is
sent to California. In calendar year 1975 approximately 9 billion
kilowatt Lours of energy was sent to California. Host of this energy
was sent to California during Harch through July 1975, a period of
time when the IIGP was not operating.

11. Disposition of Alaskan oil has not, to the Supply System's knowledge,
been determined as of tit is date. If a "glut" of oil on the West
Coast does develop this may Iimdt the impact on foreign oil Imports

from, power exports from time Northwest to California.

12. The purpose of this document is to describe the enviruuuental

impacts associated with continued operation of IIGP and to evaluate
lime alternatives to that proposal. Since the IIGP Is an existing

resource and none of the forecasts made to date predict a decrease
in the absolute level of demand for electrical energy, the addition
of more detail on forecasting methodologies is unwarranted. the

appropriate studies are referenced In Section 3.2.3 to allow the
interacted reader to pursue the subject.

13. Table 3.0-1 wa4 essentially taken fromo WAC 197-10-365 which asks
the following questions:

"(15) 6mr2y_

ki ll) a proposal result In:

(a^ use of substantial dnwunts of fuel or energy?

(b	 demnand upon existing sources of energy or
require the development of new sources of energy?"
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bH the context of these questions it Is not contradictory to Indicate
that IIGP has Insignificant Impact an power supplies even though
it umld significantly reduce energy deficits.

19. Recent federal Energy Conservation legislation proposes a 5% re-
duclluu in total energy used In the year 1900. No goals were set
for any period of time beyond 1900. State energy conservation plans
nay be developed by states If they so desire. Many of the con-
serving actions discussed in this federal legislation and In the
developvnent of state plans deals with savings of gasoline rather
than electricity. As state conservation plans are prepared and
hnpl"Hooted, the Supply System will consider them.

15. See response number 12 to cmonenls above.

m

w
s0

(BLANK)
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16

Ib. fach of the forecasts discussed In Chapter 3.2.3 are based on a
defined set of assunpllans related to factors which go Into the

forecast. Ihmse factors include economic and population growth

I1	
rates, elaclrlcal consumption rates, prices and price elasticltles
nvailablllty of other sources of energy, and other factors. The

10	
values used In those assumptions reflect ilia Judgement of the

individuals making the forecast as being, in their view, reason-

ably possible courses of future events. Nano of the forecasters
claim to he predicting the futu re nor to exclude other, different,

1 9 	lUw':ea .f future events than their own.

11. As stated oil paga 3-13 none of the forecasting mallmduloyles
presently hit use eeld Iel Lly lake conservallon Into ac count.

20	
tit. Nu.

19. the 111'It produces plutonhml for national defense and research

21	
limpos LS. lilt steam from NPR Is sold to the Supply System for
use in IIGI' its a by -product of the plutonium, production process.

20. See response number 1 to comments above.

22	 21. Sea respunst ,unbar 14 to cmmounls above.

22. IL L, "no action” alternative as used In tills [IS refors to the
proposal Of continued operation of IIGP and not to the taking
of no action by anyone. In l ilts context, conservation is an
alternative umthudology for balancing loads and resources if

27	 "no action" is taken on the proposal. This does not imply that
if the proposal 1s implemented conservation cannot be hmple-
menl ed. He vmuld anticipate, given the probability of energy

24 	deficits in the early 1 900's, that conservation will be required
it loads and resources are to be balance even though operation
at IIGP were continued.

25

23. Sue response number 1 to comments above.

26	 24. like Supply System agrees that a regional conservation plan should

be developed. 111 addition. a national conservation plan should be

2y dove loped. Illt approprlate agencies for development of these plans

are gavermnental agencies acting under direction of Lite legislative
and mLuinlstrative branches of the federal and various state govern-

aeuts. Ile Supply System would expect Input to be obtained from a
2t.	 represen Ldllve cross section of the people in each region and the

plans imuld be developed through uunnerous evolutionary comment
perinds. BY using a courdlnaled teglonal and nallonal approach
calscrvatiuO ran be nmch unre medningful and less discriminatory
Own if It i-ere dpplied on a state or local level.

2g

a 31 1,3 1!31,05

Vilga 3

Varaca.L d..u.	 Inc Lul.d hors should Cln a ruvi.'l OI' L ila V r,:cual
u"oJ Car Lila J..Lllo Clfy 1. 1 80L e 1 .11gy 1'190 study . 1111 It,. It
dll'f.rs From Lho old Sol. forccust. Whllu "NOILhdr CurucaaL pr..
alud.. Lilaru.uunublcn.au of this othor I'orncaut nor ki .au Judgt,-
maut us to Lhu 111'ulil,00d of wllleh fol •ecaaL will In 1'u.L uc cur;',
flow hills Lhu aystdm made d itch It de Lnr,nin.tlony

1 .0 what cxteut lined couuorvu Lion actions aL •eUly bod y, luenrpur-
it"a Into Lila 1'ul'uc.sta Cluing u.ud'y Ian n L the Taal reason LI,.L
Ihu 1 9 '1G Will 1'ordeusL Is l

.c	
ouOr Chun 19711's Jun to LLike fuel that

Lbu gap	 UbotwUn 1'Orust unit reality one bu.omiug ao grun t. It
cauld.'t Ike oxpl.Lmd ...yy

Iluwun_ Olvh Panman t. Sec Llt,n 11,11.1
111'OE uTTCJ Cy, Indupmdont of 1101', does IIPII havuy

AIL._runLlvua Jac Llun 
if

'I'Iilh SScEton, ua usual, Udall" to b. uompldtuly raw''1t Lau yud ux-
-

	

	 puodud.	 As It stands, Lila sec	 .Ll. glvda Cho lunps •aaslon Chat al-
Le' •naLlVaa Lo Lilo propusaJ uQLtOu ,Ova I,.L noun given proper co 11

-01L.ruLim'. 'Thar. la no real analysis of conservation- rcc it
Paderal legislation litLhl. area is Lo 	 nLally Igarad.	 At	 .11.1-.11.1-1-yt.11.1-1-y

cmlaGl'vuLlor' plans, nal uuar 	mlug copluttun unit luipldamututlun,
u ruu'L uvcu aalIL1.".d.

3t,
'	 Cuuacrv.tie, is .of Lite ..,me us uo .,LtO ,k and should not no dud-
f'	 Igo.. Laid as auch. 	

It 
Is Lhu Only vlublit oltornutivo to Liu pro-

l.ued ucl.im, and, UOM;u LiteI	 props.. 1, could al lmluut. pwrur
da,flci L. In Litt.. curly 1900'..

Caaseivutinn JaeLie11 0,1.1
knorgy conservation is It fr il ly vlublu al LarouLivo thushadn't

UraecivuJ Lilo casid.raLlal It uala • aats.	 It .11.111a rues is. the
slaw Lrda Llaoat as Lit. proposed Outtalk- Indeed, S pg'A goidcllnua
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Response to Convents
Sierra Club
Page 7

25. the ePA conservation study (Reference 3-32) shows that if no con-
servation has been Implemented to date, then a five to ten percent
reduction In load may he obtained without Implementation of Incen-
tive or mandatory programs. Many of the conserving actions Iden-
tified are In fact being Implemented today.

26. See response number 19 to comments above.

27. The IIGP Is an existing base load resource which 1s used to meet
existing loads in the Pacific Northwest. The Supply System Is
not aware of any forecast or projection which shows a reduction
In electrical energy load In the Pacific Northwest below present
levels which would negate the need for IIGP's operation.

28. In the context of the discussion of human environmental affects,
the statement on page 8 says "The people's freedom of choice In
the use of electrical energy will be reduced." The Supply Sys-

-	 tem dues not consider this statement to be either prejudicial

W	 or disgraceful.
t
?	 (81ANN)	 29. As stated In Section 3.2.3, conservation of electrical energy
—'	 is being practiced today. See also response number Il to comments

by Mr. Robert G. Walton.



Response to Comments

Sierra Club

Page R

10, large scale use of technologies such As wind. solar and blofuels
are Identified In Section 8.1.2 as being neither economically nor
technuluglcally practical at this time. Application of these

sources of energy to a small scale and on a local level are dis-
cus,,, In Section 8.1.1 as supplemental energy sources. See. In
addition, respunse mm iher 1 to cmumnts above.

31. A glossary Ims been Included In Appendix A.

32. the Supply System Is presently undertaking a study of alternative
generatlon methodologies including conservation. This analysis
will be used by the Supply System, Its Board of Blrectors and
muuyers in acslsting the develolvveot of future policies.
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Ilia: I b 1]Ib	
December 11, 197(.

Mr. H.A. Chitwood
Manager, Licensing and t]lvironmentol -Programs
tlunhington Public Power Supply System
1lichland, Washington

Dear Sir:

I have boun nuked by the Washington 1]lvsronmental Council lo
tbo Draft Environmental Impact Statement oil

Operation of the Hanford Generating Project. I have done no.
andwould like to submit my commentu to you for consideratlou
in the final report.

Depending on the mall oorvics, theae comments may or may not reach
your office by the December 15 deadline. I hope that you will
find these to he of nee in your work, and I offer my aosia uutce

w	 should you have any queatlons about my comments.
a

'A	I have enclosed a paper written by Dr. William Iii-ewer that youw	
m.y l'Ind of use.

Thank you fm this opportunity to comment on your work.

Sincerely yours,	 t

L 1, a\
Robert G. Welton
401 25th Ave, E
Seattle, Washington
93 112

11ank you for your review.
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r nlNYbu to	 all WI•1':IS	 111:0:	 on	 uliP
Response to Comments

Hr. Robert G. Walton

Page	 Li ll . -	 COUILICl,L Page 2

t	 1 Ifecaxnnead montlonulg hurt or nuula Other o"rly polut
L This EIS tuns lJmrs the cont6weJ operation of [he IIGP for an

Lbut the na tenllon of for 7 yours-	 it to uael cur as 1 Indefinite period of time, at least Into the 1990s. 	 The present
ne9Otlatlon 5 between the Supply System and E0.11A contemplate a

it	 In written. contract of five years dura ti on.

1-2	 19 1legardiog the ututement "continued operation of	 Lha 2. Ilia UI'0. produces plutonium for national defense and research pur-
2-I 8 poses.	 The steam Is sold to the Supply Systm for use In UGP as

4-11 APIA hau utility independent at' the IIGP and may occu r a by-product of the plulonlun production process. 	 See response

-	 7_1 nunber 1 to connlents by the U.S. Envlrolmmotal Protection Agency.

regordleaa ... it ,	 thin to umblguoua and deserveu addition-

-^

,It	 CMplanlatltou.	 A dlaen9elorl of IWW a WIT32 JaL1t11Un

regarding Ild I' might "tract h1:UAS dec Aslun to continue 2

operation of twit to needed.	 (toms	 the benefit of rev-

unue from WI IPLi3 enter into ERVA's wwlynts or ( l ot?	 Ally

cq
1 Influence thut Lha WPP33 dtctoion unght gave to worthy
A

of mention,	 and	 ltirewiaa,	 11 	 EIIhA'a actions Oro	 totally

tudependauL Of WITSti,	 that ahould be ututed.

1-e	 IG Ilecamuund	 A llocation Or ' • Ly the WOOL Group porecuaL 1. Appruprlate changes have been made in the final EIS.

(sae page	 )-32)" alter	 •• La projeetud'•.

IU Ifecommend "according to thla forecast" be oddud offer

1 i%.. .
1

ba U, Of	 then" Lanunanta	 Iwlutu	 to Ll:c	 fact	 that	 Lhu

projections mentuned are coutiovnrulal and	 the suurceu

should he	 identified.	 I have elleloued	 a copy	 of U1 1 4. Sea response tuuber 15 to comments below.

William	 lll'L'wor • 3	 paper	 Go	 tilt	 21lbject	 of	 PtIIh%I:	 IUI't e:IJL'J 4
I

as huckgraun,l mad uubu Lantiatl On.

2 - 1	 If to	 the >0 - ',0 Gpltt	 Of	 power hatwUell public	 mud	 priv y Lu 5. this proposal does not consider alternative splits between public

and private utilities 	 for disposition of power from IIGP.	 The

01111 L1ou uLll l 	 Lho wuaL	 pre l'un.Llu	 talc?	 Can	 ur	 ulwuid 5 difftrences	 In envlrolmmntal	 tay,acts associated with such alternatives
arc out rcasooahly anticipated to be discernable.

L ill"	 be	 1'UII U,Ia Llate J'^

t



Response to Comments
Mr. Robert G. Walton
Page 3

6.	 This sentence has been rewritten.

9. This sentence has been corrected.

10. State laws do apply to the Hanford Reservation. The IIGP Is not
subject to EFSEC certification requirements because it was In
operation prior to February 23, 1970. the date the siting act
specified as a cut off date for EFSEC responsibility. The NPR.
being a federal facility. Is not subject to state (or EFSEC)
regulation.

11 , In addition to the NPR, which Is a dual purpose reactor, there were
eight U.S. Government plutonium production reactors at Hanford. The
last of these eight reactors was closed down in 1971. Three other
plutonium production reactors are presently capable of operating
In the U.S. They are located at EROA's Savannah River facility In
Georgia.

12. Ilia appropriate changes have been made on page 3-6.

13. The appropriate changes have been node on page 3-26.

I., ,
	

9313'6"1

Pugu Itile	 comment P 2

2-5	 5	 The first sentence of thin paragraph is uncleu - could
6

has "...1971, 11 contufna...•'

7.	 Ilia disposition of IIGP power Is virtually Identical to "net
billing" although at the time the arrangements were originally
made the term "net bluing" had not been used.

6	 Ilecumiauad tdeu Ltfyrnd which projections are Inferred to.

pure 4 Itucommend explaining whet in meant by "Finial to util tiles
7

would fn turn transfer their rights to thin power..."

Is title slat billing?

2-5,6	 Laut ucntenca of page 2 -5 to not fintahed in my Cully-
0

is a page Or paragraph winning?

2-10 q	 One mado is used... Instead of are used?
Y

2-21 pare 1 (stein laws do apply) If state laws apply, recommend

A	 a explanutson of the relationship of NPI1. IIUP, etc. to
to

EFSIX certification requirements- do they apply or are
111

they exempted because UPH, 1101' preceeded the law? (Thin

won uu Iseult that was refund during the Initiative 125

camputgn).

1-1	 If	 Are all government plutonium production reactors closed

down except NI'ft? This sto Lemont Implies that they are. 	 11

]low today oLheru are operating in the U.9.?

J-6	 21	 Recommend explaining kefa- 1000 cubic fact liar secant]? 	 112

1-26 15	 The lent eentance of Pere 2 is out of contcxL unit in-

complete. T recommend expandlnd It Into u separate 	 13

palugruph eW sxpintwng Ito nlfpullcunce, or duleting tt

1-11,12	 Recommend a diucuestun of Ilia significance of an energy

8.	 A portion of the paragraph was Inadvertently emitted. Correction
has been made In the final EIS.



fade Lisle	 Comaunt p 'I Response to Comments
Mr.	 Robert G. Walton

dul'icit- whet use	 the anticipated touts,	 to whom,	 use. Page 4

POS-:, d-I and 8-4	 top sails	 tlw badinnilldJ at 	 wich a dlu-

-. cuauluit,	 but do muL	 Is Lot	 the	 .ubjec't	 WE Eli touch delui 1. 14.	 The question Of what level of reliability slmuld be used as a
planning goal	 Is a very Important one. 	 The reliability of service

Tile	 tmplicutson	 in	 that	 the IIGP	 as needed	 or ulu es through the provision of adequate electric energy supplies re-
the construction of a given amount of generating capacity.

greater distrusts occur,	 but no	 treutmunt	 to given	 to	 situ 19
Nwires

e are speaking here only of energy resources rather than
Peaking capacity and only of generating resources rather than trans-

guestionss	 "What is the hurm in Lin occuulonal energy mission and distribution facil l ties.)	 yet the construction of too
meth capacity utilizes money and resources needlessly. 	 It 1s very

deflcl L,?" and "Owl	 Lire region absorb a deficite without difficult to quantitatively determine what level of reliability
(or conversely the frequency of a deficit) Is acceptable to a society

major tout.?" for a	 lumber of reasons.	 For example, what Is considered an
"occasional deficit"? What Is considered a "major cost'? In

- addition, amity other factors mask the Impacts of previous energy
1-12 Id	 iicl'erenee	 3-14	 Ls not	 lusted	 in	 the	 back.	 I	 rde,un shortages or predictions of energy shortages.	 Historically. during

the past 30 years,	 lire Pacl Ito Northwest has experienced three
ruferurlce to Or.	 Orewer'a Paper at	 Ursa pa Lilt	 (	 sea t5 energy deficits (1953/53, 1950/59, and 1973/74) caused by either

low water or a lack of generating capacity. 	 Ilene on the average
anculawl paper) there has been about a 10% chance for an energy deficit In any

given year.	 This level of reliability appears to have been
to acceptable.in the past by the citizens in the Pacific Northwest
?	 1-12 par" 4 lie ummend u statement 	 that Oregun'a 1976 forecast wan since no action has been taken to mandate that the utilities pro-
ps to vide a lower or higher level of reliability. 	 The 1976 West

Calm Lderably luwur than Weut Group'u.	 I Group forecast slows that In the next ten years (1977/70 through
1906/07)	 the probability of meeting loads Is below this historical
level.	 The cost of overbuilding and underbuilding generating

1-11 parts 2 laculmnend u disculibion of utility consurvutiun programs- resources are discussed further In reference 3-22.

end how they might his enhanced.	 Tito wor'duld implioa

shut	 the us1lLtse, are nuking u reapec Luble effort 	 to
17 15.	 Ileferencu 3-34 has been added to the list of references. 	 Br.

promuta COneerea Ll On,	 but (with	 thu excep Liou of Seu ULle Brewer's Paper has been reviewed by the Supply System. 	 the paper
Is based upon the wurk presented in reference 3-31. 	 Tile paper

City Lldht,	 wllscll has a City CwmCll maadut.d Lined,, dues rot present any new Information on the subject of load fore-
• casting and Its referencing In this LIS Is not considered necessary.

couuurVutlau	 program)	 till,	 la enr'Llllllly	 upon	 Le gllmJtiou!
16.	 The uoJel being used In the Oregon forecast Is not yet complete.

The results obtained to date cannot be considered valid at this
4-141 Suc 11 Lin 4 	 lwcunnnend a	 full	 diseueuion of Lilo elan- -	 line for coluparing to other forecasts In the region.

cuoo- Stewart study of Lhc cause of death of atm..se 17.	 utilities	 III	 the Northwest generally believe they have a duty to
serve customers III their service area.	 Discussion of this duty

wurllara ut t1:u11'ord,	 au	 rapustcll	 Ln	 the Scuttle	 Post to serve	 is provided In reference 3-22, a portion of which is
111 excerpted below for the reader's 	 information.

Intelllgencur oil October' 26,	 1716,	 p.	 '1.	 What	 are	 till

kell-11Ca Ll Ono 	 ai	 tilt.	 :holly	 YIILII	 reepoot	 to health

"terldard y ,	 Ulld whit	 lu	 BIi I1a'a	 r upnllna .r
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Response to Comments

Mr. Robert G. Walton

Page 5

"While not specifically set forth In any Federal or state
statute, It has been universally held by the courts that

an electric utility. Including a municipality which fur-
nishes a given type of electric service to the public,

generally has a duty to furnish it on a reasonable and
nondiscriminatory basis to any applicant within the ter-
ritory within which it has dedicated its properties. It

cannot cut off the Power without good cause. If proper

charges are paid or tendered. (See generally Am. Jur. 2d,
Public Utilities, Section 16 et seq. and Section 133 et

seq.; sea also McQulllln, Mupic1 alCm -orations. Sectlans
39.09. 39.90, 35.35 and 35.73(eJ	 A pd61 c uNllly may be
liable in daeages or subject to other Judicial relief,

depending upon the facts, for failure to provide service
to Its custmuers. Recently enacted legislation may modify

the foregoing principles to exempt a utility for refusing
to deliver by reason of Its complying with conservation
orders (Chapter 5, Laws of Oregon, Special Session, 1971;

and lille 61. Chapter S. taws of Idaho). the law appears

to be unsettled as to the duty and right of a utility to
furnish power to new customers where there Is a supply

shortage. The law is also unsettled as to the consequences
to a utility for failure to take steps to meet foreseeable

prospective demand. Relief from liability Is provided In
Idaho law which authorizes curtailment in an emergency

(Ida. Code, s 61-531 at seq)...'

"On general, actions relating to curtailment of electric

energy supply apply only to short-term emergency conditions
and does not affect the necessity for long-term planning
by utilities. ]here are no known clrcums Lances where a

U.S. utility has been granted the authority to plan, in the
long tern, energy supplies which are Insufficient to meet
anticipated demands."

As discussed In Section 8.1.1 of this EIS, public utilities

In the Northwest do not presently lave the general legal authority
to Implement Incentive or mandatory conservation programs. Their

conservations efforts are limited to educational programs.
Nany of the Utilities in the Pacific Northwest are conducting
Infonnatlunal and Educational type conservation type programs.
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Response to Comments
Mr. Robert G. Walton
Page 6

IB. A full discussion of the health effects of radiation Is outside
the scope of this EIS. The specific report referred to in the
cmmzment, the Mancuso-Stewart report, Is only one of many that
have been written In the last few years. An article by Drs.
Marks and Gilbert, "Coments On Mortality Experience of Workers
In Atomic Energy Industry By Mancuso, Stewart and Kneale%
BNWL-SA-6012 critiques the Marcuso-Stewart report and show that
several systematic and mathematical errors were incorporated In
that report, and these would account for their reported results.

fur further Infureation on this subject, see; "Tito Effects On
Populations of Exposure to Low Levels of Ionizing Radiation'.
Report of the Advisory Committee on tits Biological Effects of
Ionizing Radiations, National Academy of Sciences, National
Research Council; "The Argonne Radiological Impact Program,
Part 1. Czrclnogenic hazard from Low-Level, Low-Rate Radiation"
N. A. Frlgario, K. f. Ecketman, and R. S. Stowe, ANLAS-26
Part 1; "The Hazards In Plutonium Dispersal' by B. L. Cohen,
University of Pittsburgh, "Study of the Lifetime Ilealth and
Mortality Experience of Employees of AEC Contractors',
T. F. Mancuso and B. S. Sanders, COO-3425-6. It should be
noted these selected articles are but a few of the scores of
articles available on this subject.



U. See response to cmments for Dept. of Ecology.

1
23. See response number 14 to comments Mr. Walton above.

¢ ^	 ( A 5 9 9

Page Line	 Candidate p 4

5-2,3	 Long term directs of radiation are not thoroughly

discussed. For instance, will there be a bulidup

of radioactive levdlu in the area over the years?

Response to comments
Mr. Robert G. Walton
Page 7

19	 19. See IRM-15311 for a more detailed discussion of long term Impacts
of radiation.

5-3	 4	 In light of the louke of radioactive material at Hanford

in the pact, the phrase "...uhould not pout a public	 20

health hazard " to particularly ambiguous. Ileconvuaid

a more detailed discussion.

5-3,	 The stutemont that "ell of the restarted utilized by
6-I

the IIUP and MPH are relatively plentiful..." is curious.

t recommend a distention of the significance of the fact

that the NPR used 700,000 the. of uranium annually.

W
t	 Intentional sitting what type or Uranium is referred to-

to	
in it U108? What in the national situation with respect L1

to this resource and its projected line? Is the NI'll and

IIGP facility au e11iuncG use for uruolum'? Dow dons the

IIGP comport to newer nuclear plants to terms of kw pro-

duced per ton of uranium? ( to, do modern IOOONW plants

use 2 to 3 timed lose uraniu ithan NPII). Does the NI'11/IIGP

tuctlity constitute an inefficient prose ad theL ns w,wLo-

fill of scarce urunluml

22
'f-] perm 2	 qU6 comments doodled	 rrve more expoau e.

d-1,4	 Discussion of impact of energy deficits needsexpansion.

What wa ll the coat of dnficitu for ti,e enduatr i al sec for
Z.1

in 1973? Wild there any scut to other doctors? Can each

cause be mitigated in the future In the various aecluru7

20. See ERIt4-1538 for a more detailed discussion of waste management

operatlons at Hanford.

21. The appropriate changes have been made to Section 5.2 to clarify

this statement. The use of IIGP and 
Mpg 

for electrical energy

production only does represent a so
me
what Inefficient use of

uranium. The NPR uses up to about 50% more uranium for each Kwhr pro-

duced by IIGP than a coenerclal reactor would use. However, the primary
product h-o NPR operation Is plutonium.



24. Ilia appropriate change has been made In Section B.I.

25. The appropriate change has been made In Section R. I. I.

26. The appropriate change has been made to Table 8.3-1.

27. At the present time the IIGP Is In excellentcondi ti on. Problems have
been encountered In the past few years with cracks appearing in some of
the larger turbine blades. New blades have been Installed which
are expected to solve these problems. The IIGP bonds will be retired
by 1996.

,
4	l

a«1	 '^ma^

p rig" 1.1 11 0	 Comment P. 5

(one approach to that being tnve"ligutod by thu Northwu"t

gttergy, Policy Proluct concerning Aluminum Ingot liturgy

ULO1uge) It In not clear from Ilia dlecu0al0rt that the
23

projected energy Jeflctta are necoaaarily more of u burden

to the region that Lila proponed power planLO that may he

trac ti on to preclude them.

U-5 porn 2 This paragraph In unclear- what is L ite conver6lon of	
I24

III-it refurrud to in titl e oection?	 -

11-7 	 22	 Now ultould be hot.	 25

U-20 '1'a btu U.) -I	 Roconmmnd explaining Lt/yr. 	 126

u0neral	 What La the atatuu of IIGP in torma of aging of ite	
127

W	 cowponenta? In it "good" for 5 or more yeura, or in
1

CO	 It old and In need of repair, now Porte, etc.? 'Thin

e"pact to nut dlucueued. Also, wNaL about finaleing-

to 1,11010 an amortization schedule?

Response to torments
Mr. Robert G. Walton
Page G

1,'w 1^/7b
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